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Evforduldk: 50 éves az MT (1997)
70 éves az MT és 40 eves az ET (2017)
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NESZMELYI K, FLINK F: 25 éves az embridatiiltetés.
Magy. Ao. Lapja, 2004. 126. 252-253.
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Adult és juvenilis MOET program
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MOET progeny: W ~ AN T ﬁ

Normal progeny: W—) not selected
Months: 0 15 24 34 35 44
Birth Mate Birth Get record

Select & MOET MOET Birth

Generation interval 44 months

Tébb utdéd a legjobb tehenektdl
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Ev Kutatécsoport Az els§ sikeres alkalmazas
1890 | WalterHeape Embriddtiltetés nydlon
1951 | Willett és mtsai Sebészi embridkinyerés

Nem sebészi embridkinyerés (by-
pass)

AZ ET 1964 | Mutter és mtsai Vértelen (transzcervikdlis) beultetés

1o e G ks Magas hatékonysagu sebészi

1964 | Sugie

Ve .o .o . atoltetés
m e rf O | d ko V e I 1972 | Sugie és mitsai Vértelen embridnyerés Foley-
katéterrel

1973 | Wilmut ésRowson | Embriémélyhités

1981 | Willadsen és mtsai | Identikus ikrek embridfelezéssel

Ev Kutatécsoport Az elsd sikeres alkalmazds
1982 | Renard és mtsai Egylépcsés fagyasztds
1983 | Lehn-Jensen és mtsai | Darabolt embridk fagyasztdsa
1983 | Brackett és mtsai Szmha in vitro fertilizécio (IVF)
1985 | Hanada IVF vagohidi petefészekbdl
1987 | Massip és mtsai Vitrifikdcids mélyhités
1987 | Prather és mtsai Klénozds sejtmagatiltetéssel
1990 | Herr és mtsai Embrié ivarmeghatdrozds (PCR)
1997 | Wilmut és mtsai Klénozds szomatikus sejtekbdl

Heape, W. (November 1890). "Preliminary note on the transplantation and growth of mammalian ova within a uterine foster-mother". Proceedings of the
Royal Society of London. Series B, Containing Papers of a Biological Character. 48: 457-458. doi:10.1098/rspl.1890.0053. Heape worked at Cambridge from
1891 to 1906.In November 1897 he published a second paper on his embryo transfer experiments. Heape's contribution to 'applied' science included the
rekindiing of interest in artificial insemination (1897a, 1898) and the laying of a scientific foundation to the animal breeding industry with emphasis on its
economic importance (1899, 1906).In 1906 Heape was elected F.R.S.
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Térténelmi attekintés (ET)

1950-es évek: ET kisérletek nyUlban (Barna és mtsai, AKl)
» 977 ET kisérletek nyUlban és juhban (Haraszti J, Ronay G)

1977 december: megsziletett az elsd ET borju (,Németh
jog”) import német embridcbdl — vertelen mosas €s
ltetes (Joachim & Rudolf Hahn, Mészdaros Jozsef,
Pgriés Istvan)

977 kanadai ET bemutatod Kiskunfélegyhdzan, dontés az
Ull&i Embridatiltetd Allomds 1étrehozdsdrdl
(munkacsoport alakitdsa: Solti L, Mészdaros J, Kocsky L,
Perjés |, Sdndor L), az OAF 0ll8i bdzisdn


https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1098/rspl.1890.0053

Torténelmi attekintés

» 1978: Embridatiltetd Allomdsimport embridk
fogaddsara, az ET adaptdldsdra, szakember képzésre €s
embrid termelésre

- /1979-90: 2000 import és 1000 hazai szarvasmarha ET

-1986: 850 import juh ET (Ull8)

0-as évek mdsodik fele: Uzemi juh ET technoldgia
kiglakitasa, bevezetése, kb. 500 juh ET Uzemekben

»/1980: szarvasmarha, 1982: juh ET Uzemi kérGlmények
kdzott

1983: embrié mélyhités
UllE-Godolld: génmegdrzési programok ET-vel

ET életképek — U6 és AOTE
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Torténelmi attekintés

» 80-as évek kdzepe: Mosonmagyarévdr, Embridatiltetd Alomads
import Lacaune juhdllomdny mentesitése ET-vel
Kiméra bdrdnyok, juh-kecske kiméra mikrosebészettel (1986)

ézégozdcsdgi Biotechnoldgiai Kutatékdzpont (GOdOIE)

BK: Transzgenikus nyulak elédllitédsa (német kollabordcio, G.
rem), PCR ivarmeghatdrozds embrié bioptatumbal

90-es évek: endoszkdpos embridatiltetés sertésen (Ratky és
BrUssow)

90-es évek kbzepe: Szarvas sperma tartds tdrolds és szarvas
mbriddtiltetés (Kaposvari Egyetem)

ET-b4I szUletett borjak sz&dma

350

(] (] (%]
(=] h (=]
(=) (=) =
“_‘—-—-——.___
=
I
[ —1

[
Lh
(=}

megsziiletett allatok szame

—

h (=1

(=} [=)
K—‘
I

Forras: Szabari 2008

2018. 09. 10.



2018. 09. 10.

T .
Atdh
s KRS In vivo Exportélt
5 e Wevhitor, | Mayhion WanRGn | Ossassen | embik
EU atlag: 6.3 e hasi | Kilfoldi Kilfldi
em bl’ié/dOﬁOl’ Ausztria 456 75 28 0 1260
Belgum 1275 3869 1007 0 8151 146
8 =0 Csehorszag 0 5 0 0 5 0
(Ausztria: ] 1.4, Dénia 238 1007 0 2% 91
Olaszorszag: 8) Finorszag T2 1544 % 0 30 3
, Franciaorszag 18837 17200 1042 0 37627 20
Magyar atlag: 7.4 Goiogorszig 5 0 % 0 0 0 E 0
embrid/donor :C:I:ndu n 16 46 0 781 83 0 28664 | 1115
2 70 75 0 0 0 0 140 0
z z 5 Lengyelorszag 608 588 0 0 0 0 1% 0
Szexalt spermas MT: Linania 54 3% 0 0 0 0 90 0
12 orszdgban dETby i T 2 i I g 572 T
Magyarors2ag 289 212 106 0 0 0 607 10
ET dllomdasok: Németorszag 8017 12546 0 1684 38 0 2260 0
Norvégia 2 45 5 0 0 0 12 0
-Em bné Kﬁ PéCS Olaszorszég 6003 n.a na 328 1337 0 6003 na
Orosz Foderacio 104 1510 48 0 5 0 2101 0
_ BonOfOrm ZrT Portugalia 124 450 3 0 0 0 609 16
P Spanyolorszag 869 1130 138 17 76 8 2% 56
Csipdtelek Sviie %0 1969 5B 0 0 0 W | %
L. Svédorszég 768 7 s 0 0 0 1380 0
- Kaposvari Egyetem  [sionia 10 2 2 0 0 0 1 0
Osszesen 46919 | 61M8 | 402 9805 24 8 123476 | 1780

- Debreceni Egyetem
KO rca g (J U h/kecs ke) http://magyarmezogazdasag.hu/2016/11/0g/hazai-embriok-minosege-kivalo
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BOVINE IN-VIVO DERIVED EMBRYO COLLECTION

COLLECTIONS / FLUSHES TRANSFERRABLE EMBRYOS

REON / COUNTRY CONVENTIONAL SEMEN SEXED SEMEN COLLECTE] COLLECTED

DAIRY BEEF TOTAL DAIRY BEEF | TOTAL | DAIRY | BEEF | TOTAL | DAIRY BEEF_ | TOTAL
| | Africa 559 597 1] o o 315 3824 4139 240 3863 4103
sounatid 1E 'S 2016 553 591 0 0 0 315 3784 4093 240 3850 4090
Zimbabwe 3 6 [ 0 0 0 40 40 0 13 13
Asia 2426 12391 14817 2 0 2 | 22933 169063 191996 | 13226 99372 112598
Israel 38 2 40 2 0 2 265 10 75 182 10 192
Japan 2388 12389 14777 0 0 o 22668 169053 191721 13044 99362 112406
Europe 14677 4675 19352 1338 93 1431 | 151257 43530 194787 99693 29184 128877
Austria 168 64 232 26 1 27 1836 890 2726 1397 641 2038
Belgium 155 a7 1126 [ 1 9| 1s0 73 7223 624 5052 5753
Denmark 635 4 679 [ 0 0| e 630 6722 4194 %0 4593
Finland 314 0 314 15 0 15 | 335 [} 3325 2000 [ 2090
France 473 1254 5727 463 70 533 | 42755 14284 57038 | 27254 7642 34896
Germany. 2913 282 3201 0 0 0| 29544 2849 32383 | 14m 1839 21311
H bt 0 105 [ 2 2 175 118 1370 128 783 517
Ireland 171 685 857 ] 0 0| 1 7an 2340 1203 4810 6013
Italy 1900 ] 1975 [1] 0 o 22000 695 22685 15000 487 15487
Luxembourg 160 20 180 1] 0 o 0 0 0 1104 138 1242
Netherlands 1836 0 1836 1] 0 o 16340 0 16340 11370 0 11370
Norway 35 5 &0 [ 0 0 0 [} 0 203 158 361
Poland 151 0 151 41 0 4| [} 1712 1215 [ 1215
Portugal 7 15 2 39 0 | 1413 185 1599 649 7 720
Russian Federation 142 708 250 48 0 448 | €677 4803 11480 3495 4527 2022
Serbia 9 0 9 2 L] 2 56 0 56 35 0 35
Slovenia 7 0 7 2 0 2 27 0 7 14 0 14
Spain 244 199 443 150 17 167 Erp.] 2186 5915 2284 1340 3624
Sweden 152 7 199 5 0 5 1441 51 1492 967 27 994
Switzerland 323 24 347 137 1 138 4813 303 5116 3240 150 3390
Ukraine 2 0 2 1] 0 o 7 0 7 6 0 6
United Kingdom 745 211 956 2 1 3 6297 1913 8210 3679 1107 4786
North America 17434 31288 aeTm2 1161 25 1186 | 120981 368519 489500 | 111575 220677 332252
Canada 5838 2468 2306 1161 0 17| e w7 S477 | 45947 18360 64307
Mexico 0 2036 209 [ 15 15 0 17943 17343 0 1 13289



http://magyarmezogazdasag.hu/2016/11/09/hazai-embriok-minosege-kivalo
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[ 'BOVINE IN-VIVO DERIVED EMBRYOS
Israel 181 o o 161 15 o o 5 [ 1 a £ o o [ ]
1apan 2318 2032 o 2sm: 78 assas o s 1283 o ) 1283 [ o [ ]
|asia Total 2079 20328 o 2mm3 700 ass2s o smm 1283 1 o 2e 0 o [ o
Europe
Austria 356 242 o 638 73 269 [ 1042 40 12 o 52 35 21 o 56
Belgium 189 1006 o 1105 440 3030 ] 3470 1426 34 o 1480 20 58 o 7B
Denmark 2458 54 o 2552 966 124 ] 1090 o o o o a7 o o 97
Estonia. o o o o a o o o o L] & 12 o o o o
Finland [ o o s82 1815 o o 1215 252 [ a 252 & o o &
France 15550 1729 s 1767 um ssas 3 2008 1132 1% ) 1320 1833 a1 o 2302
Germany 7781 o 3s0 a1 uas o 52 1187 o o o o o o o o
Hunzary = £ G =2 73 = T ) T O Ed E3 T B T 9)
Treland’ L2£] b2y 2] Ei o T [ E [ T L [ [ o [ L]
Italy 6000 300 o 6300 o o ] o o o o o ] o o o
Luxembourg o o 600 600 o o ] o o o o o ] o o o
Hetherlands 32 o o 2522 518 o o 519 [ [] a o o o [ ]
Horway o o o o ) o [ o 70 o ) 0 [ o [ ]
Poland 611 o o 611 524 o [ 524 o 3 o 3 [ o o o
Portugal 120 10 o 130 431 a o as3 a & 0 &7 o o o [
Russian Federation 717 2 o 738 1200 88 o 756 52 143 a 225 o o o ]
serbia » o o 2 2 o o = o [ o o o o o ]
slovenia ") o o 10 s o 0 6 . [ o 1 0 o o ]
spain s5s 76 o w2 752 08 ) 160 s0 s8 0 108 37 20 o 57
Sweden o o 7 78 o o 744 744 o o 181 181 [ o o o
Switzerland 859 21 o 880 1657 29 ] 1686 74 16 o 390 a3 o o a8
Ukraine o o o o o o ] o 35 o o 35 ] o o o
United Kingdom 7 526 o Et 173 sas o 758 1 154 a 155 o 22 [ 22
Europe Total 30856 s8ss 1076 4795 asas  1msy sz sws 3172 885 25 =8 2187 720 o 2wy
North America
canada wre 2692 o 17a4 1807 7821 o e 1 E] o 3m1 5135 3804 o ag39
mexico ° 8031 o 031 o a022 0 2022 o 1186 o 1485 0 o o ]
Unitad States 2758 45290 o 76048 26457 108175 o 134632 o o o o 7118 3840 o 10758
North America Total 44521 56963 ] 101484 5264 120018 a 165282 15 1858 o 1877 12253 7344 o 19687

Eredmények

= HAHNJ, HAHNR, BECZE J, PERJES |, SZILVASSY B: Megsziletett az embridatiltetésbdl szarmazé elsé borjo Magyarorszédgon.
Magy. Ao. Lapja, 1978 (3). 200.

»  SOLTI, L.-GREVE, T.-KOEFOED-JOHNSEN, H.H.: Plasma progesterone assaysin superov ulated cattle. Acta Veterinaria
Scandinavica, 1978. 19. 298-309.

»  SOLTIL.: A szarvasmarha embrié-atiltetés. Magy. Ao. Lapja, 1981.36. 186-189.

»  MESZAROS, J. (1982): Szarvasmarhaembrié — Gtiltetés eredményei a hazai nagytzemi gyakorlatban. Magy. Ao. Lapja, 37 (6).
407-409.

»  MESZAROS, J., PERJES, I. (1984): Embrié-atiltetés szarvasmarhdn. Allatteny. és Tak. 5. 415-420.

= CSEH S (1983): Szarvasmarha-embridk mélyhGtése. Magy. Ao. Lapja, 38.329.) Elsé borj mélyhGtétt embridbdl

= CSEH S ES MTSAI (1984): MélyhGt&tt juhembridk atiltetése. Magy. Ao. Lapja, 39.72.) Elsé bardnyok mélyhitétt embridbdl

»  SCHELLANDER ET AL. (1985): Monozygota ikerbdranyok |étrehozdsa embriédaraboléssal. Magy. Ao. Lapja, 40.589.

= FUHRER ET AL. (1987): Production of sheep chimaeras through embryo microsurgery. Wiener-Tierarztliche-Monatsschrift, 74.60.
»  CSEH,S. ES SEREGI, J. (1993): The practical experiences of the sheep embryo transfer. Theriogenology, 39.207.

»  SOLTIL., CRICHTONE. G., LOSKUTOFFN. M., CSEH S.: Economical and ecologicalimportance of indigenous livestock and the
application of assised reproduction to their preservation. Theriogenology 2000..53 149-162

=  CSEH, S., DOHY, J., (2003): Asszisztdlf reprodukcios technikdk (ART) a hazai dllattenyésztési gyakorlatban. Térténeti dttekintés
Allatteny.ésTak. 1. 3-15.

»  PRIBENSZKY CS., MOLNAR M., CSEH S., AND SOLTIL.: Improving post-thaw survival of cryopreserved mouse blastocysts by
hydrostatic pressure challenge. Animal Reproduction Science. 2005. 87. 143-150.
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Eredmények

1988: Identikus borjak szUletnek (Brem és mtsai. 1988. Embriddaraboldsbdl szamazé identikus szarvasmarha-ikerborjak.
Magy. Ao. Lapja, 43.161.)

»  1991:elsé borju IVF embridbdl (Vajta és mtsai. 1991. Vemhesség in vitro fertilizélt szarvasmarha petesejtbdl. Magy. Ao. Lapja,
46.87.)

»  1992: magyarszirke borju IVF embridbdl (Bardndi és mtsai. 1992. In vitro fertilization as a new tool of preserving the
Hungarian Grey Cattle. In: Alderson,L. and Bodd,l. eds.: Genetic Conservation of Domestic Livestock Vol.ll.271-274.CAB
International, Wallingford, UK.

» 1994 elsé borjd mélyhitott IVF embridbdl (Enying) (Seregi és mitsai. 1995. The first successful transfer of frozen embryos
derived from IVMFC of bovine oocytesin Hungary. Theriogenology, 43.190.)

»  1995: elsé bdrdnyok IVF embridbdl (Cseh és misai. 1995. In vitro fertilizGcidval elédllitott juh embridk sikeres dtiltetése. Magy.
Ao. Lapja, 50.829., Treuer és mtsai. 1996. Successful implantation of goat and IVMFC ovine embryos by laparoscopy
technique. J. of Physiology and Pharmacology, 47.163.)

» 1996 megszUletik az elsé szarvas utdd ET-bél (Zomborszky és mtsai. 1998. Spem collection from shot red deer stags (Cervus
Elaphus) and the utilisation of sperm frozen and subsequently thawed. Acta Veterinaria Hungarica, 47.263.)

»  SolfiL. (1997): KIénozds: dldds vagy atok? Magyar Allatorvosok Lapja, 1997. 119. 261-266.

»  Ratky, J-Treuer, A-Szabd, P.-Dobrentei, B.-Sods, F.-Seregi, J.-Solti, L.-Brissow, K.-P.: Propagation of an endangered swine
breed by laparoscopic embryo transfer. Theriogenology, 1997. 47. 405.

C = cytoplasm
N = nucleus

Primordial germ -

Oogenesis begins with the devel-
opment of primordial germ cells in
the embryo. Primordial germ cells
divided mitotically into cogonia. Oo-
gonia divided into primary ooyctes
that enter the first meiotic prophase.
At the end of meiotic prophase the
nuclear material is arrested. This ar-
rest is called the dictyate, a form of
nuclear “hibernation”.

Prenatal 1

|

Az oogenesis
fobb [épései

Oogonia
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PRENATAL

Primary
oocyte
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Meiotic
prophase

Primary
ococyte

Vs
<~

Nuclear arrest

At puberty, the female begins to cycle
and ovulate. The LH surge allows the
meiotic arrest to be lifted in the first

( After Puberty W

Meiotic arrest lifted

®
1®
&

N Zom pellucide (27)
Secondary Perivitelline space (PVS)

oocyte

nd meiotic

Ist polar body

Ist meiotic division

Zygote

Fertilization

AFTER PUBERTY

\embryo development begins.

meiotic division takes place. This
division results in the formation of a
secondary ooycte that possesses the
first polar body. The first polar body
contains one-half of the genetic mate-
rial. Around the time of ovulation, the
second polar body is voided and the
ootid is formed. Fertilization occurs
slightly before or slightly after the
second meiotic division. At fertiliza-
tion the sperm delivers the other half
of the genetic material and a zygote
is formed. At this time the zygote
contains a male and a female pronu-
cleus. When the pronucleii fuse, early
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A petefészek keresztmetszete

Young animal may have
Graafian Follicle 20,000-30,000 oocytes

after puberty Primary Follicle
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Oviductus transzport - fertilizacio

Ampullary epithelium
with ciliary cells

Fimbriae of the
infundibulum

Follicular
maturation

Capillaries
in the villosities

Corpus
| luteum

Uterus

Utero-tube junction

Események a sperma
bejutdsa utan

Fertilization
+ acrosome reaction
« spermatozoon penetrates

+ male and female pronuclei form

Immediate Transport

« docking to oviductal cells
« capacitation completed
« hyperactive motility

« retrograde loss
* phagocytosis
« entrance into cervix/uterus

Cervix

« “privileged path-
ways”

« removal of non-
motile sperm

+ removal of some
abnormalities

Uterus
« capacitation initiated
« phagocytosis

2018. 09. 10.
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Seminal Female
+ plasma > 25 tract

The surface molecules in epididymal sperm become
coated with seminal plasma proteins (orange halos)
that mask portions of the membrane molecules.

The plasma mem-
brane of epididymal
spermatozoa con-
tains a complement

of surface molecules
(proteins and carbo-
hydrates) illustrated
here as yellow T's.

Fig. 9.4 (a) Schematized spermatozoon prior to capacitatior; a

of capacitation is (b) hyp ivi tail

and P of the capacity a to
undergo (c) the acrosome reaction, in which multiple sites of
fusion between the plasma membrane and the outer acrosomal
membrane occur, first at the tip of the acrosome and then at the
equatorial region. As a result of the acrosome reaction, the
plasma ining in the ial and ¥
postacrosomal regions acquires the potential to fuse with the
plasma membrane of the oocyte.

Kapacitacio

Ejaculated

pacitacio és acrosoma reakcio

w

A
-0

When sperm are ex-
posed to the female
tract environment,
these seminal plasma
coatings, along with
some of the surface
molecules, are re-
moved, thus exposing
portions of the mol-
ecules that can bind
to the zona peliucida
of the oocyte.

2018. 09. 10.

13



2018. 09. 10.

Hyperactive motility

Binding to
zona pellucida

\/

Acrosomal reaction

Penetration of
zona pellucida

A4
Sperm-oocyte
membrane fusion

Sperm engulfed

Decondensation of
sperm nucleus

\

Formation of
male pronucleus

K f T. | . 7 o 7/
L bindi
ona binding, az
ACroso kcio kezdet
Proposed model for / telline =
zona binding and Oocyte J \
the initiation of the cytoplasm
acrosomal reac-
tion in mammalian )
spermatozoa. The = /
sperm plasma mem-
brane overlying the A /
acrosome contains e {
two receptor-like re-
gions. The first, called ~ / X
the zona binding re-
gion (ZBR), reacts
with ZP3 to cause
physical attachment of .
the sperm to the zona .
pellucida. A second o
membrane region, $
the acrosome reac-
tion promoting region
(ARPR), also binds to 7 Surface of _
ZP3 and initiates the ARPR = Acrosome Reaction | zon pelucids ;
acrosome reaction Promeling Region ’
by causing the sperm IAM = Inner Acrosomal
plasma membrane 3 Membrane x
to fuse (arrows) to OAM = Quter Acrosomal £
the outer acrosomal & Membrane "
membrane. ZBR = Zona Binding Region
.

Kapacitacio utdni esemeények,

14



Acrosomal
contents

Outer

membrane

Inner acrosomal
membrane

Post nuclear cap
Plasma membrane

Nucleus

Acrosoma reakcio

acrosomal

Before acrosome
reaction

During acrosome
reaction

Before Acrosomal
Reaction
Before the reaction
begins, all mem-
branes of the head
are intact.

-
During Acrosomal Reau:tkmW

During the reaction, the plas-
ma membrane overlying the
acrosomal membrane begins
to fuse with the outer acrosom-
al membrane. The fusion of
the two membranes leads to
vesiculation that creates pores
through which the acrosomal
enzymes can pass. This al-
lows the sperm to penetrate

through the zona pellucida.

After Acrosomal
Reaction
After the reaction,
the vesicles are
sloughed, leaving

the inner acrosom-
al membrane, the
equatorial seg-
ment and the post
nuclear cap intact.

Spermium-oocyta fuzid

Post nuclear
cap

Inner acrosomal
e8P membrane
e’
Oocyte plasma
mambrane

Nuclear membrane

Before
membrane
fusion

During
membrane
fusion

After
membrane
fusion

When the spermatozoon
completely penetrates
the zona and reaches the
perivitelline space, it set-
tles into a bed of microvilli
formed by the oocyte
plasma membrane. The
cortical granules have
migrated to the periphery
of the oocyte.

e e

The plasma membrane
of the oocyte fuses with
the equatorial segment
and the fertilizing sper-
matozoon is engulfed.
The cortical granule
membrane fuses with
the oocyte plasma mem-
brane and the cortical
contents are released
into to perivitelline space
by exocytosis.

After the fusion between

the membrane of the
equatorial segment and
the oocyte plasma mem-
brane occurs, the nucle-
us of the spermatozoon
is within the cytoplasm.
The sperm nuclear mem-
brane disappears and
the nucleus of the sperm
decondenses.

protein
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Table 10.1 Times (in

Ca?* hulldmok a
petesejtben

>

DAG + PKC

Protein-f
N o T
jer b o
Fig. 9.7 Model for activation of the oocyte calcium waves by the fertilizing spermatozoon. After fusion, the spermatozoon introduces
phospholipase CT (zeta) into the oocyte. The PLCS stimulates the release of the second messenge: tol triphosphate (IP) and

diacylglycerol (DAG), The IP, activates the calcium release, while the DAG activates protein kinase C (PKC) to stimulate the
phosphorylation of proteins essential for the further development of the conceptus. R = IP, receptor type.

Embridfejlddées, események
az anydban

days) after ovulation at which various developmental and maternal events occur.

Luteal regression

Cleavage to Major burst of Conceptus Formation Time of time if mating Duration of
Species four cells transcription enters uterus of blastocyst attachment infertile pregnancy
Invasive
Mouse 1.5-2 2-cell 3 3 45 10-12 19-20
Rat 2-3 2-cell 3 45 4555 10-12 21-22
Rabbit 1-15 8-16-cell 35 35 7-8 12 28-31
Human 2 4-8-cell 35 45 7-9 12-14 270-290
Non-invasive -
Sheep 4 8-16-cell 2-3 6-7 15-16 16-18 144-152
Pig 13 4-cell 2 5-6 18 16-18 112-115
Cow 2-3 8-16-cell 34 7-8 3045 18-20 277-290
Horse 152 ? 5-6 6 3040 20-21 330-345

2018. 09. 10.
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Oviductus transzport - fertilizacio

Female nucleus

Male nucleus

Sperm tail
left outside
the ovum

Zona pellucida
becomes
impermeable
to other sperm

Korai embridfejlddés

. 1-cell

@
A
2.2-cell 2. 4-cell

“icay2) " (day 3)

3. Early morula
(day 5- 6)

5. Early blastocyst
tadyne ey

Embryonic mass
.\ ‘ -‘f’

S — B.Hotched blastocyst 21 x pellucida

7 Expanded blastocyst (doy9) 9 Expanding

(doy 8-9) hatehed blostacyst

tdoy 9-10)
Trophoblast
Blastocaste

@ & ©
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Oviductus transzport

e T
In the ootid, male and female
pronuclei along with the first and

second polar bod 3
Fusion of the male and female
pronuclel into a single diploid
nucleus constitutes syngamy.
Shortly thereafter, the zygote

rgoes. (mitotic divi-
slons)and gves s to aughter
cells called biast

=3
———
Cleavage divisions continue. A
four-celied embryo gives rise 1o
an eight-ceied embryo. After the
eight-celled stage, a bal of celis
s formed and this embryonic
stage is referred to as a morula.

m rems
Sastocyst

Four-celled
stage

Eight-celled
stage

Cells of the moruia continue to
divide and a biastocyst devel-
ops. It consists of an inner cell
mass (ICM), a cavity called the
blastocoele and a singie layer
of colis called the trophoblast.
Finally, the rapidly growing blas-
tocyst “hatches” from the zona

i ?“M
peliucida and forms a "hatched”
biastocyst that is free-floating

— within the uterus,

Matched bastocyst

1\

o 7

Kompaktaldddas és polarizacio

Fig. 10.2 (a-c) Compaction of eight-
cell conceptus, Spherical cells

() become wedge-shaped (b,c) and,
by apposing adjacent surfaces,
maximize cell contact. In cross-section
(c), it can be seen that tight junctional
complexes develop between the outer
membranes of adjacent cells; these are
punctate at first, but later become
zonular, forming a barrier to
intercellular diffusion between the
inside and outside of the conceptus.
Each cell also becomes polarized: the
nucleus occupying a more basal
position, endosomes and other
organelles being apical and microvilli

i

H being restricted to the exposed surface
Za B and points of contact with other cells
=% basally. (d) During cell division to the
“ 16- and 32-cell stages (shown in
Blastomere

section), two populations of cells
form: the precursors of the outer
 trophoblast and inner pluriblast (blue)

O Pluriblast cells. The numbers of each cell type
. forming depend upon the orientation
8l i
el of the cleavage plane in each cell as

indicated. (¢) Section through a 64-cell
blastocyst; fluid accumulation within
the blastocoelic cavity becomes
possible when the tight junctional
complexes between adjacent
trophoblast cells become zonular and
prevent its escape. Note the eccentric
position of the pluriblast or inner c
mass.

18



Morula — blastocysta dtmenet

Tight junctions form between the outer
cells of the morula. Gap junctions form
between the inner cells thus creating two
groups of cells. Sodium is pumped into
the intercellular spaces by the outer cells
of the morula and water follows osmoti-
cally. Therefore, fluid begins to accumu-
late within the morula.

As fluid accumulates, the outer cells be-
come flattened and a cavity known as the
blastocoele is formed. The gap junctions
connecting the inner cells of the morula
allow these cells to polarize as a group. As
aresult two separate cellular components
emerge. These are, the inner cell mass
(ICM) and the trophoblast.

Oocyte
== Human Fetus

Pluripotent
Inner Mass Cells

Toti-, pluri- és
unipotencia

l Unipotent

Csak a morula sejtek totipotensek, amelyek
bdrmilyen testi vagy placenta szovetté tudnak
fejlédni. A pluripotens embriondlis éssejtek a
blastocysta ICM sejtjeibdl szarmaznak, placentat
kiveve barmilyen szomatikus sejtet keépezhetnek.

2018. 09.

10.
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Korai embriofejlédés

Korai embriofejlédés

e } 5
~ » L ey
i ? S
A J 5 o

8-16-bl (86.9hpi) morula (107.3hpi)

blastocyst (142.9hpi)
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Korai embridfejlédés
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Fig. 10.1 Photographs of various stages
of human preimplantation development.
In each case the zona pellucida is visible.
(a) Newly fertilized oocyte: note cumulus
cells attached to outer surface of zona, a
few non-fertilizing spermatozoa visible,
two pronuclei internally and a clear
second polar body to left. (b) Two-cell
stage: polar bodies clearly visible
between blastomeres. (c) Four-cell stage.
(d) Eight-cell stage. (e) Early morula
stage, approximately 16 cells: the
blastomeres are smaller and are flattened
on each other due to the process of
compaction. (f) Early blastocyst stage:
note the blastocoelic cavity and the small
cluster of cells at top which is the
pluriblast or inner cell mass. (g)
Blastocyst hatching through the zona
pellucida at top left: note that the zona is
much thinner. (h) Hatched blastocyst
with the empty zona lying beneath it and
partially covered by it. (Photographs
courtesy of Professor P.R. Braude.)

Human embriok fejlédése

Embryo Recovery
eOGPGF

|11 66
aaet ERREE "Jﬂﬂm\”i]
i

D9 D13
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Szuperovuldcios valaszreakcio

Embridnyerés
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Nem sebészi embrionyerées

Flushing
medium
Foley catheter Epidural
in uterine hom |

\| <=4 Haemostat

Air to cuff

| I Recovery container

A mosofolyadék

pH

7.2-7.6
Osmolality 270-310 mOsM/kg
Humidity 100 percent

Temperature |Room temperature (15-25°C) or 37°C in incubator

Phosphate or bicarbonate ion (latter must be maintained

Buffer under 5 percent CO, atmosphere)*

Filtfration of medium through 0.22-um-pore membranes,
aseptic techniques; sterile equipment; addition of 100 I1U
Sterilization penicilin G, and 50ug streptomycin sulphate per ml, or 25
pg/ml gentomycin sulfate; addition of antimycotics
sometimesindicated

Macromolecu|Sterilized, heat-inactivated serum or serum albumin (e.g.
le Fraction V, bovine serum albumin)

\\ * There is anecdotal evidence that HEPES buffer is detrimental to bovine embryos

24


http://www.fao.org/docrep/004/t0117e/T0117E06.htm

Dulbecco PBS (10 I-hez)

‘Mixture One Amount
CacCl,.2H,0 1.32¢g
MgSO,.7H, 1219

Mixture Two Amount

NaCl 80.09g

KCI 2.0g
Na,HPO, 1159
KH,PO4, 209
Glucose 10.09
Na pyruvate 0.369

Streptomycin sulfate 0.5¢g

Na penicillin G 1 000 000 units

bacteriological filter.

Combination of mixtures One and Two

Function
Membrane/enzyme function
Membrane/enzyme function

The above may be weighted in advance and stored indefinitely in a sterile bottle under refrigeration

Function

Osmotic balance; neutralize
charge cell membrane

Buffer to maintain pH
Buffer to maintain pH
Energy source

Energy source

Prevent growth of
microorganisms

Prevent growth of micro-
organisms

Mixture Two may be weighed in advance and stored dry in a sterile bottle under refrigeration for six months

Dissolve the reagents in mixture Two in 8 litres of deionized or distilled water. Dissolve mixture One in 2 litres of
deionized or distilled water. Add these 2 litres to the 8 litres stirring constantly. Other methods of dissolving these
ingredients often result in the formation of a precipitate. Sterilize medium by passage through a 0.22-ym

Cervix

Foley catheter

Foley katéter (RUsch)

minitbe Tec tBTR

2018. 09. 10.
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Cervix tagito, mosofolyadék

Ill ;!H ”]

Embrid

2018. 09. 10.

kimosds
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Embrid kimosds
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Embrid szirdk

MINIFLUSH™
EMBRYO
RECOVERY
SYSTEM

Embrio szUrdk

28



2018. 09. 10.

"

Superovulation of donor Artificial Insemination (5 days Nonsurgical recovery of
with gonadotropins after initiating superovulation) embryos (6 to 8 daus after
insenination)

g 8l

Storage of embryos
Foley catheter for Isolation and classification indefinitely inliquid nitrogen
recovery of embryos of embryos or at 37 C or room

= e
—A \$ —&\ {<§" A

Pregnancy diagnosis by

Transfer of embryos to  Palpation through the rectal
recipients surgically or  wall 1 to 3 months after ““‘"h" “‘:"""'"’;'“
nonsurgically embryo transfer SNIEGO Transter.

Embridbirdlat: fejlddési stadium
(BS and Mapletoft, 2013)

* Morula (Stage code 3): A mass of at least 16 cells. Individual blastomeres are difficult to discern from
one another. The cellular mass of the embryo occupies most of the perivitelline space.

» Compact morula (Stage code 4): Individual blastomeres have coalesced, forming a compact mass.
The embryo mass occupies 60 to 70 % of the perivitelline space.

« Early blastocyst (Stage code 5): An embryo that has formed a fluid-filled cavity or blastocele and
gives a general appearance of a signet ring. The embryo occupies 70 to 80% of the perivitelline
space. Early in this stage the embryo may appear of questionable quality because it is difficult to
differentiate inner cell mass from trophoblast cells at this time.

+ Blastocyst (Stage code 6): Pronounced differentiation of the outer trophoblast layer and of the darker,
more compact inner cell mass is evident. The blastocele is highly prominent, with the embryo
occupying most of the perivitelline space. Visual differentiation between the trophoblast and the inner
cell mass is possible at this stage of development.

+ Expanded blastocyst (Stage Code 7): The overall diameter of the embryo dramatically increases, with
a concurrent thinning of the zona pellucida to approximately one-third of its original thickness.

+ Hatched blastocyst (Stage code 8): Embryos recovered at this developmental stage can be
undergoing the process of hatching or may have completely shed the zona pellucida. Hatched
blastocysts may be spherical with a well defined blastocele or may be collapsed. Identification of
hatched blastocysts can be difficult unless they re-expand when the signet ring appearance is again
obvious.

L R
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Embridbirdlat: Mindseg
(B6 and Mapletoft, 2013)

Code 1: Excellent or Good. The embryos have a symmetrical and spherical mass with individual blastomeres
that are uniform in size, color, and density. This embryo is consistent with its expected stage of development.
Irregularities should be relatively minor, and at least 85% of the cellular material should be an intact, viable
embryonic mass. This judgment should be based on the percentage of embryonic cells represented by the
extruded material in the perivitelline space. The zona pellucida should be smooth and have no concave or flat
surfaces that might cause the embryo to adhere to a petri dish or a straw. Code 1 embryos survive well to the
freezing/thawing procedure and some practitioners call them “Freezable embryos”. Grade 1 embryos are also
those recommended for international trade.

Code 2: Fair. These embryos have moderate irregularities in the overall shape of the embryonic mass or in size,
color, and density of individual cells. At least 50% of the embryonic mass should be intact. Survival of these
embryos to the freezing/thawing procedure is lower than with Grade 1 embryos, but pregnancy rates are
adequate if embryos are transferred as fresh into suitable recipients. Therefore these embryos are often called
‘transferable” but not “freezable’.

Code 3: Poor. These embryos have major irregularities in shape of the embryonic mass or in size, color, and
density of individual cells. At least 25% of embryo mass must be intact. These embryos do not survive the
freezing/thawing procedure and pregnancy rates are lower than those obtained with fair quality embryos if
transferred fresh into suitable recipients.

Code 4: Dead or degenerating. These could be embryos, oocytes or 1-cell embryos. They are non-viable and
should be discarded.

\\

Szmha embriok: fejlettség és mindseg
Fejlettseg: 1-5

Cycle Day: 7 Cycle Day: 7 Cycle Day: 7
Stage Code:1 Stage Code: 1 Stage Code: 1
Quality Code:4 Quality Code: 4 Quality Code: 4

Cycle Day: 7 Cycle Day: 7 Cycle Day: 7
Stage Code: 2 Stage Code: 4 Stage Code: 4

Quality Code: 4 Qualiy Code: 1 Quality Code: 2

\\

2018. 09. 10.
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Szmha embridk: fejlettseég és mindseg
Fejlettség: 1-5

Cycle Day: 7

Cycle Day: 7 Cycle Day: 7
Stage Code: 4 Stage Code: 4 Stage Code: 4
Quality Code: 2 Quality Code: 3 Quality Code: 3

Cycle Day: 7 Cycle Day: 7 Cycle Day: 7
Stage Code: 4 Stage Code: 4 Stage Code: 5
Quality Code: 3 Quality Code: 3 Quality Code: 1

\\

Szmha embriok: fejlettseg és mindseg
Fejlettseg: 5-9

Cycle Day: 7 Cycle Day: 7 Cycle Day: 7
Stage Code: 5 Stage Code: 5 Stage Code: 5
Quality Code: 2 Quality Code: 1 Quality Code: 2

Cycle Day: 7.5 Cycle Day: 7.5 Cycle Day: 7.5
Stage Code: 5 Stage Code: 6 Stage Code: 6
Quality Code: 1 Quality Code: 1 Quality Code: 1

31
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Szmha embridk: fejlettseg €s mindseg
Fejlettség: 5-9

Cycle Day: 7.5 Cycle Day: 7.5 Cycle Day: 7,5
Stage Code: 7 Stage Code: 7 Stage Code: 7
Quality Code: 1 Quality Code: 2 Quality Code: 2

Cycle Day: 8 Cycle Day: 8 Cycle Day: 9

Stage Code: 8 Stage Code: 8 Stage Code: 9

Quality Code: 1 Quality Code: 1 Quality Code: 1
W\

Az embriok betoltése

\ / cotton plug
thawing solution
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Sebészi embridbeuUltetés
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Uterine horn

Insertion of the pig embryo transfer
catheter inside a uterine horn. See
the silhouette of the catheter inside
the horn

Internal view of the cervix, where we can
see the cenvical wrinkles, and view of the
location of the embryo transfer catheter
after its insertion

Vagina

Non-surgical pig
mbryos
transfer catheter

lpsilateralis beUltetés

Oviduct —

— Corpus
luteum

Prostaglandin
from uterus
10 ovary

————Qvanan artery
Uterine vein
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Fig. 5.6 Non-pregnant sheep uterus
and ovaries. (a) A single corpus
luteum present in the left ovary
regresses, indicated by a cross.

(b) Removal of the ipsilateral uterine
horn (hatched) prevents regression.
(c) Removal of the contralateral horn
does not prevent regression.

(d) Clamping the blood supply
between the horn and ovary prevents
regression. (e) If the endometrium of
the removed ipsilateral horn is
homogenized and re-injected into the
ovarian artery, the corpus luteum
regresses (compare b with e).

Varhaté eredményesség

Tabelle 1: Ergebnisse und Vernderungen im
OHG-Embryotransfer 2007 /08

Geschiiftsjahr 2006/07 2007/08
Durchgefishrte Spilungen 178 256
Differenz zum Vorjahr 227%  +506%
Anzahl der Spendertiere 170 182
Anzahl der ET-Betriebe 88
Gewonnene Embryonen 2089 2852
Durchschnitt/Spilung 123 1,1
Transfertaugliche Embryonen 1061 1362
Durchschnitt/Spilung 62 53
Anteil transfertauglich von

gewonnenen Embryonen (%) 50,8 478

Tabelle 2: Verbleib der OHG-Embryonen

Geschiiftsjahr 2006/07 2007/08
Anzahl der frisch ibertragenen

Embryonen 415 466
davon ouf OHG-Triigertiere 237 255

(Anteil gegeniiber

betriebseigenen Triigern) 51,1% 54,7 %

Triichtigkeitsrate (%) 514 482
Anzahl tiefgefrorener

Embryonen 658 903
Triichtigkeitsrate bei

OHG-Trdgertieren

aus TG-Embryonen (%) 51,71 62,0

Anzahl verkaufter

Embryonen 355 425
Anzahl verkaufter

Embryonen/Spiilung 21 17
Durchschnitspreis der

Verkaufsembryonen (€) 376 344

(Source: Osnabricker Schwarzbuntzucht 2009/1)

2018. 09.
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Varhaté eredményesség

Tabelle 4: Spendertiere mit den besten ET-Ergebnissen im GJ 2007 /08

Spendertier: Besitzer gefundene transfertaugliche Anpaarungs-
Vater Embryonen Embryonen bulle
Molly DT Niederwestherg, 40 30 Virzil
Dorado Oberschlochtern

Wonder Red Giilker, 26 26 Lawn Boy
Jordan Red Haldem

Beka FT Pues-Tillkomp, 3 2 Bertil
Lancelot Glandorf

Saint DT Niemann, 28 21 Ralstorm-RF
Convincer Holzhausen II

Dana Westrup-Koch GbR, 26 20 Jelder
Ramos Linne

Palma Wolke, 2 19 Eleve
Lancelot Hartlage

Venedig-Red FT  Niermann, 20 19 Ralstorm-RF
Talent Schiplage

Wabe Wischmeier, 2 18 Clossic PS
Origin Fockinghausen

(Source: Osnabricker Schwarzbuntzucht 2009/1)

A sikerességet befolydsold

tényezok

Fresh or
frozen embryos

In vivo vs. 1
in vitro embryos

Embryo
quality

Ease of transfer
operator skill

Heifer or
cow recipient

Pregnancy
enhancement

Site of
transfer

Synchrony of donor
and recipient

2018. 09. 10.

37



2018. 09. 10.

Az embridk daraboldsa

Embryos are split into several
smaller embryos each of which
can grow into a new calf

Sperm is taken from a bull from
a high yield dairy herd @

c{.i»:sf ":r::g:lrr @ @ Eml:rl"yos are plaiefd 4
with sperm Zygotes develop into mfn:mel: mr:;.:m \

Asszisztalt reprodukcios eljarasok
(Kiegészitd mddszerek)
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Asszisztalt reprodukcios
technikak

First polar body

Perivitelline space
___ Zona pellucida
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Asszisztalt reprodukcios
technikdk
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1cst
{intracytoplasmic Sperm Injection)

Asingle sperm is njected into the egg

Egg Cll
{Ovam)

For 1L, sperm are first washed and placed into & sterile medium. The
are then concentrated in a small volume of medium and are injected dumlv
into the uterus.

Norimal Ovary

After the retrieval of the eggs from the ovary, bath sperm and eggs are.
injected through the catheter dircctly into the fallopian tube.
Fort

Through the process of [UI, sperm are placed high in the female
ation may then take place normally in the fallopian tube.

tract to enhance the chance of successful fertilization.

Mikrofertilizacio (ICSI, SUZI)

=]

INTRACYTOPLASMIC SPERM INJECTION
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Asszisztdalt hatching

Embrid biopszia -
prenatalis diagnosztika
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Preimplantation Genetic Diagnosis (PGD)

Definition: A process which allows parents to have the
option of detecting potential defectsin an embryo within
days after conception

Biopsied cel

&
&
&
& o

Affected l l Affected Affected

Transter only unaffected embryos to the patiet

’anmcg we | [Family Balancing
Institute
{

800) 552-4363
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