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Doc. Ing. Jifi Sichta¥, Ph.D.

m Ceska zemédélska univerzita v Praze
- Obor Reprodukcéni biotechnologie (Ing.)

- Katedra veterinarnich disciplin: reprodukce zvirat
m management reprodukce, ultrasonografie, ovarialni dynamika, IVPE

m FarmVet s.r.o. Fa rmvet_cz
— biotechnolog
EmbryQ)Lab
m EmbryolLab s.r.o. \\

— In vitro produkce embryi skotu a koni (z Zivych darkyn, vajecniku)




Vyvoj embrya

m Vyvoj lidského i zvireciho embrya ma samozrejmé mnoho spolecnych
znaku

m Existuji vSak mezidruhové rozdily

"V A

prasata, kone, velbloud;, ...)

m Ve veterinarni praxi se nejcastéji pracuje s rannymi vyvojovymi stadii
embryi (drtiva vétSina moruly nebo blastocysty)
m Stim jde ruku v ruce studium ovarialni dynamiky
- Synchronizace folikularniho vyvoje
- Manipulace s Zivotnosti zlutého téliska
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m Sspermie doputuji z pochvy az do vejcovodu béhem nékolika minut

m prezivaji nékolik hodin (insem. davka) nebo dni (nativni sperma)

zivocich doba mezi kopulaci a zivoc€ich fertilita spermie v

dosazenim oviduktu oviduktu
spermii

skot 2-3 min mys 6 hod

prase 5 Clovek 24-48 hod

mys$ 15 min skot 28-50 hod

pes min — né&kolik hod ovce 30-48 hod

ovce 6 min — 5 hod kun 144 hod

Clovek 5 min — 7 hod (68 min) netopyr 135 dni

m pro uplatnéni oplozovaci schopnosti musi spermie projit
kapacitaci a akrozomalni reakci




Vyvoj nového jedince

2.celled embryo

= 2. Pozdni embryo

= Blastocyst

Trophoblast
!

—

= 3. Plod




Mezidruhoveé rozdily v ranné fazi vyvoje

Table 6-1: Times of passage of the embryo from the oviduct into the uterus, and of blastocyst formation, in
different species

Species Passage into the uterus Time of blastocyst formation
) (days after ovulation)
Days after ovulation Stage of development
Pig 2 4-8 cell 5-6
Cattle 3-3Y 8-16 cell /-8
Sheep 3 8-16 cell 6—/
Horse o6 Morula 6

Dog 8 Blastocyst 8




Kde najdeme embryo? m m

m Skot
- ,Sedi“ ipsilateralné k ovulujicimu vajecniku
-V kranialni ¢asti délozniho rohu
- 13. den 3 mm, dalsi 4 dny 250 mm

—

9. den
e SN Fig. 6-12: Elongation of bovine embryos around Days 16
/ ; A e (A), 18 (B), 22 (C), and 27 (D) of development. Courtesy

(' o) / &~ =~ = ; e \) Sinowatz and Risse (2007).
\. 3 S ™~ T ——— ‘

m Prase

- Rovnomérna distribuce po celé déloze
- 10. den 2 mm, 24-48 h 200, 16. den 800-1000 mm

Cca 16. den




Day 14.5:
Diameter 1.7 cm

Kde najdeme embryo?

m Klisha
- Nedochazi k elongaci

- Migrace po celé déloze az do doby fixace
m 16-18 dni po fertilizaci

Day 16.5:
Diameter 3 cm

.

PGF " Reduced PGF v,
O~ F (@ (@

kapsula

Lucy 07-41

Mare i Dgy g
Diameter 2.7 cm
:TL_.
v
MNonpregnant Pregnant
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Prakticka veterinarni embryologie

m |n vivo situace

- Hospodarska zvirata: obrovsky selekéni tlak na reprodukéni znaky
m Proto se resi hlavné ovarialni aktivita a nacasovani inseminace

- Vlivy zootechnické, zdravotni; vyZiva a management

m Kravy, prasnice, (klisny)

- Domaci mazlicci

Psi, koCky, minoritné hlodavci, ptactvo
Embryo technologie naprosto minimalné vyuzivany v chovu (klonovani

savcUl)
SpiSe se resi zakladni management samce a samice a vyuziti inseminace



Prakticka veterinarni embryologie

m In vitro situace
- Kravy, klisny, ...
m Zakladem je management ziskavani oocytu

m In vitro zpracovani je obecné stejné (IVF, IVC) s rozdily v ,hodinach“ a
slozeni médii

- Zachrana ohrozZenych druht
m Severni bily nosorozec

— Leibniz Institute for Zoo and Wildlife Research (Leibniz-1ZW), Safari
Park Dvur Kralové, Kenya Wildlife Service and Ol Pejeta Conservancy

- Avantea (ltalie)

- Zebry, antilopy, divoké kocCky, ...




IETS: International Embryo Technology Society
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Figure 3. Number of embryos produced or collected in cattle in the period of 2002-2021, by continent. (A) /n vitro-produced [IVP]

embryos; (B) In vivo-derived [IVD] embryos.




Pouzivané embryotechnologie v praxi

m N VIVO

Embryotransfer

m |n vitro

IVPE
m Genomicka testace

Klonovani

Genetické modifikace (SCNT)
Sexace embryi

Pdleni embryi



EMBRYOTRANSFER




Historie ET

Table 1.4 First successful (with the delivery of live offspring) embryo transfers in different

species

Year Author Country Species
1891 Heape UK Rabbit
1933 Nicholas USA Rat
1934 Warwick et al. USA Sheep
1942 Fekete and Little USA Mouse
1949 Warwick and Berry USA Goat
1951 Willett et al. USA Cattle
1951 Kvasnitski UdSSR (Ukraine) Pig
“1964 Mutter et al. USA Cattle
1968 Chang USA Ferret
1974 Oguri and Tsutsui Japan Horse
1976 Kraemer et al. USA Primate
1978 Steptoe and Edwards UK Human
1978 Shriver and Kraemer USA Cat
1979 Kinney et al. USA Dog

*Transcervical transfer




Chirurgické ziskavani a transfer E u Bo

Figure 8.12. Cow under general anesthesia, prepared for mid-
ventral surgical embryo recovery or transfer. Courtesy of G.E.
Seidel, Jr.




Vybér darkyné embryi

m ,ET neudéla z prumérné kravy dobrou, nebo z
dobré lepsi.”

m ET zasahuje do procesu reprodukce a Slechténi
prevazné vysokouzitkovych jedincu

m Cil je produkce vice potomstva od vynikajicich
rodicovskych paru, zkraceni generacniho intervalu
a také napr. tvorba a udrzeni zajimavych linii

m Ziskana embrya od vysokouzitkovych krav Ize
prenést do jalovic s nizSi plemennou hodnotou

m ZvysSeni prijmu za prodej embryi

m Zisk embryi pro
- Genomické testovani
- Pdleni embryi




Faze embryotransferu
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ET harmonogram

m Jednotlivé kroky stejné
dulezité!!

m Konzervativni aplikacni
schéma

- 8injekci béhem 4 dni

I.
Chovatel Mneétice - Wagyu
. . P . . Zakladni schéema na
Ukon Davkovani a casovy rozpis a1 10. den
Darkyneé
1. |Aplikace Oestrophanu (OE) 3 mi ctvrtek 5. zari 2024
2. |Aplikace Oestrophanu (OE) 3 mi pondéli 16. zari 2024
3. |Kontrola rije - SUPERGESTRAN 4 ml ctvrtek 19. zari 2024
4. [VYSETRENI CL (corpus luteum) nedéle 29. zari 2024
Rano: 6-8 hod. | Vecer: 18-20 hod.
5. |Aplikace Plusetu 2 mi 2 mi nedéle 29. zari 2024
6. |Aplikace Plusetu 1,5 ml 1,5 mi pondéli 30. zafi 2024
7. |Aplikace Plusetu + OE (3ml) 1 ml+ OE 1ml utery 1. fijen 2024
8. |Aplikace Plusetu 0,5 ml streda 2. fijen 2024
9. |Inseminace celkenn 2 (8-10 hod.) 18-20 hod. ctvrtek 3. rijen 2024
10.|Inseminace 7-9 hod. (14-16 hod.) patek 4. fijen 2024
11.|ODBER EMBRYI 1000 ml transfermedium,5 ml OE | ctvrtek 10. fijen 2024
Prijemkyne
1. |Gynekologicke vysetreni
2. |Aplikace Oestrophanu 1. 3 mi ctvrtek 19. zari 2024
3. |Aplikace Oestrophanu IL. 3ml pondéli 30. zari 2024
4. |Kontrola fije (individualné) Ctvrtek 3. fijen 2024
5. [PRENOS EMBRYI Ctvrtek 10. Fijen 2024




2 aplikace FSH misto 8

Zakladni schema na CL

Ukon Davkovani a casovy rozpis 10. den
Darkyne
1. |Aplikace Oestrophanu (OE) 3 ml ctvrtek 24. rijen 2024
2. |Aplikace Oestrophanu (OE) 3 ml pondéli 4. listopad 2024
3. |Kontrola rije + SPG 2 ml ctvrtek 7. listopad 2024
4. [VYSETRENI CL (corpus luteum) nedéle 17. listopad 2024
Rano: 6-8 hod. |Veler: 18-20 hod.
5. |Aplikace Plusetu 7,5 ml nedéle 17. listopad 2024
6. pondéli 18. listopad 2024
7. |Aplikace Plusetu + OE (3ml) 2,5ml + OE utery 19. listopad 2024
8. streda 20. listopad 2024
9. |Inseminace celkem 2x (8-10 hod.) 18-20 hod. ctvrtek 21. listopad 2024
10.|Inseminace 7-9 hod. (14-16 hod.) patek 22. listopad 2024
11.|ODBER EMBRYI 1000 ml transfermedium,5 ml OE | ctvrtek 28. listopad 2024
Prijemkyné

1. |Gynekologické vysetreni

2. |Aplikace Oestrophanu L. 3 ml ctvrtek 7. listopad 2024
3. |Aplikace Oestrophanu II. 3 ml pondéli 18. listopad 2024
4. |Kontrola fije (individualné) + SPG 2 ml ctvrtek 21. listopad 2024
5. |PRENOS EMBRYI Ctvrtek 28. listopad 2024




Priprava darkyné

(a)
' Estrus in 2 to 3 days
m Predchazi vliastni aplikaci » pTE“/, “( <
,superovulacnich® hormonu (FSH a LH) e S JA

m Duvod: aplikaci FSH a LH musime
nacasovat do urcité faze folikularni viny
- bez velkych folikulu

[@N Ovulatory
OO0 follicular wave

(b)
Estrus in 4 to 6 days ‘
~v - P PGFEa . '/'-_-53
m Pouzivaji se analogy PGF2alfa [ | - \J
’ . ’ Progesterone/ DUfing atresia | /
- Rozmezi 1. a 2. apllkaCe.' 14 dnl, PO corgustluteum pre[sglrg::%on /, \|\ /| \ /
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Vyplach embryi z délozniho rohu

* Nechirurgicky zakrok pod lokalni
anestezii

* Pouziti sterilnich, jednorazovych
pomucek, embryonalnich filtrd

« Synteticky vyrobenych
vyplachovacich médii s pridavkem
ATB

e Atraumaticky proces trvajici co
nejkratSi dobu s co nejvétSim
efektem vybaveni embryi z rohu
déloznich

e QOsSetreni darkyné po odbéru




Vyplach embryi z délozniho rohu

6,5-7 dni po ,standind heat*

Pred vlastnim vyplachem vysSetreni vajecniku

Darkyné s 1 - 2 CL se zpravidla nevyplachuji

Fixovani darkyné

Zavedeni katetru krckem délohy do délozniho rohu
kde se fixuje nafouknutym latexovym balonkem



Epidural

anaesthetic
)
LIPS0 G
Air to ———
inflate Arm in m
balloon - - .
—_— _ —
Flushing :
medium
of embryos
Foley catheter

in uterus
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Laboratorni Cistota’




Trideni a klasifikace embryi

m Dle IETS

m Pouziti binokularni lupy se zvétSenim 16x
(vyhledavani) - 60x (hodnoceni)

m Neoplozené oocyty
m Degenerovana embrya

m Embrya s ruznym podilem odlou¢enych bunék
(1,2,3,4)

m Embrya v rGzném vyvojovém stupni (4,5,6,7)

m OSetreni povrchu zona pellucida opakovanym
oplachem v trypsinu




Cycle day: 6.5
Stage Code: 3
Quality Code: 2

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

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

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

Cycle day: 7
Stage Code: 4
Quality Code:}

Cycle day: 7
Stage Code: 4
Quality Code: 3

Cycle day: 7
Stage Code: 4

Cycle day: 7
Stage Code: 4
Quality Code: 3

8 Cycle day: 7.5
{ Stage Code: 7
’* Quality Code: 1

Cycle day: 7.5
Stage Code: 7
Quality Code: 1

Cycle day: 7
Stage Code: 6
Quality Code: 1

Cycle day: 7.5
Stage Code: 6
Quality Code: 1

Cycle day: 7.5
Stage Code: 6
Quality Code: 1

Cycle day: 7.5
Stage Code: 6
Quality Code: 2

Stage Code: 5
Quality Code: 3

Cycle day: 7
Stage Code: 4
Quality Code: 2

Cycle day: 7.5
Stage Code: 7
Quality Code: 1

Cycle day: 6.5
Stage Code: 3
Quality Code: 2

B

Cycle day: 7
Stage Code: 4
Quality Code: 2

Cycle day: 6.5
Stage Code: 4
Quality Code: 1

Cycle day: 7
Stage Code: 4
Quality Code: 2

Cycle day: 7.5
Stage Code: 7
Quality Code: 1

Cycle day: 7.5

Stage Code: 7
Quality Code: 2



Konzervace embryi

Kratkodobé uchovani pri rizené
teploté - Holding medium (2-4!
hodiny pri pokojové teploté)

Kryokonzervace hlubokym
mrazenim na - 196 °C dlouhodoba
konzervace

- 1,5M EthylenGlycol
- 10% Glycerol

m Vitrifikace ?




embryo vzduchova

vatova zatka zavareny
kultivaéni” konec
medium
embryo vzduchova

identifikacni
zmrazovaci Zmrazovaci uzaver
medium médium

vatova zatka




Uspésnost vyplachu embryi

m Asi 20 % darkyn nereaguje na hormonalni [éCbu
m Klicovy aspekt: superstimulacni odpoved vajecniku darkyné
m Variabilita v odpovédi na superstimulaci studovana z pohledu:
- Vyrobena varka FSH a LH
- Pomer FSH/LH
- Délka trvani podavani FSH a LH
- Nacasovani jednotlivych injekci
- Misto depozice hormonu

m Zasadni je ale nacasovani aplikace z pohledu vyvoje folikularni viny




Odstraneni DF

m Dva nejvétsi folikuly; nebo vSe > 5
mm

m Zacatek hormonalni stimulace 1-2
dny po

m LepsSi vysledek superovulace

m Nékteré prace zminuji podobné
pocCty prenosuschopnych embryi

‘* N7 NS
I ESIEIEIEIEZEE I
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PocCet antralnich folikulu (AFC)

m Celkovy pocet antralnich folikulu na vajecniku v urcitém case

m Scitaji se folikuly viditeIné pomoci ultrazvuku na obou vajecnicich
- >2-3mm

m | kdyz ovlivnéné jednotlivcem, stadiem cyklu, kondici a nutricnim stavem
- Opakovatelnost méreni prekvapivé vysoka: 0,8-0,9

m Radi se mezi nejlepsi prediktor superovulaéni odpovédi
- Kravy s vysSim AFC produkuji vice embryi

m Heritabilita |
- 0,3 u dojenych krav
- 0,25 u jalovic




@ Oocyte & Embryonic Fertility
folli

ollicular vasculature, blastocyst rates,
hatched blastocyst rates, 12 day
embryonic cell growth, cleavage rates

‘ embryonic apoptotic cells

Cow Fertility

/ “';“\ f % of heifers cycling at 15 months,

-, / pregnancy rate, conception rate,
: S progesterone concentration

EZJ “High AFC -
/. .. >10 - 92 follicles TS Y| ‘days to conception

Ultrasound

~ determination
[' " of AFC

W t-!ﬂ ‘

[ Cow Fertility
“Low AFC”
<10-30follicles pregnancy rate, conception rate,
progesterone concentration

4

. N

?0\0’.' Oocyte & Embryonic Fertility

preovulatory follicular blood flow,
blastocyst cell #, CL area

(N J/




Vybér prijemkyné

Prenasi se do prijemkyn 7. den po fiji!

- Nutno odsledovat riji (pedometry + vizualni detekce)
LepsSi pripravit vice prijemkyn
Krava nebo jalovice?

— Jalovice lepsi zabrezavani X pouzity byk a snadnost teleni
- Kravy jistéjsi volba, druha treti laktace...?
Zdravotni stav
- Idealné: zdrava v prubéhu predchoziho pul roku
BCS
- 2,5 - 3,5 (pokud mimo, pak se zabrezavani snizuje)

Pravidelné rijové cykly, vysetreni ultrazvukem (vajecniky ale i déloha!)



Prenos embryi

m Nechirurgicky, atraumaticky prenos embrya do délozniho rohu s
detekovanym CL

m Presnost, setrnost, rychlost
m U konzervovanych embryi to plati dvojnasob (rychlost- DT)
m Kvalita embryi NE vzdy primo koresponduje s Uspésnosti zabrezavani

m Prenos cerstvych a konzervovanych embryi stejné kvality cca - 10%
zabrezlych

Pipette containing embryo
Hand grasping cervix













~o~Fresh n = 8996 -OD-Frozen n = 5271

80

\

70 4

60 4

=
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% Pregnant

Fresh Frozen

48 36 24 i2 0 ~-12 ~24 ~36 ~48

Plus Synchrony (hours) Minus

Figure 8.13. Effect of synchrony between bovine embryo
age and recipient estrus on the pregnancy rate of recipients
following transfer of fresh or frozen-thawed embryos.

Plus asynchrony = recipient in estrus before donor; minus
asynchrony = recipient in estrus after donor. Courtesy of
Hasler, 2001.

Embryo No. %o pregnant No. % pregnani
grade transfers transfers

1 (excellent) 4,163 73 2,482 63°
2 (good) 3,156 68" 2,329 57°
3 (fair) 1,641 56° 454 44°
4 (poor) 61 48° 22 3go-
Embryo

stage

M 5,633 67 3,576 58
EB 1,978 70 1140 61
MB 995 Fa 478 58
XB 391 Fa 93 51
HE 25 56 — —

“Walues in columns without common superscripis vary significantly
(P = 0.05). {(Hasler, 2001).

M = morula, EB = early blastocysts, MB = mid blastocyst, XB = expanded
blastocyst, HB = hatched blastocyst.



Co ovlivahuje zabrezavani po prenosu?

Embryo stage 2.5

Fresh VS. ﬁruzeq S EX

Embryo placement | C.C
Recipient age G G4

Recipient history G C.5

BCS at ET | |, .7
ET Technician __ 4.1

Embryo quality — 4.2

Low impact High impact



Zabrezavani po ET

Cerstva embrya (9023 ks) Kryokonzervace (5297 ks)

m 68,3% m 58,4 %
Fresh Frozen
No. Transfers % Pregnant No. Transfers % Pregnant
Year
1987 2512 68.6 1174 61.3
1988 2716 67.3 1290 58.5
1991 1960 70.1 1479 57.5

1992 1835 67.2 1354 56.7




Prenos embrya u prebihalek?

Table 1. Conception rate in repeat breeder cows after Al or ET

Conception rate
Author Comments
Al ET
Tanabe ef al. 1985 (65) - 70% fresh embryos transferred surgically
E—
Rodrigues ef al. 2007 (52) 17.9% 41.7% frozen-thawed embryos
s
Son et al. 2007 (61) heat 7.7% vs TAI 18.5% 53.8% frozen-thawed embryos: TET with CIDR and EB
—
Dochi et al. 2008 (16) 20.4% 41.5% frozen-thawed IVF embryos following Al
Block et al. 2010 (7) TAT 31.3% 50.5% vs 27.7% fresh embryos vs vitrified embryos (in vitro). TET
frozen-thawed embrvos; TET with norgestomet
Rodrigues ef al. 2010 (53) - 42.9% vs 38.2% implant and eCG (cows with or without CL on day 0
of the protocol)
, , frozen-thawed embrvos (92%) and fresh embryos
‘) 7 0y 0 4
Canu et al. 2010 (11) 30.0% 220% (8%) following AI after natural heat
Yaginuma ef al. 2019 (71) - 46.9% frozen-thawed IVF embryos following Al

AT — artificial insemination; CIDR — controlled internal drug release: CL — corpus luteum: EB — estradiol benzoate: eCG — equine chorionic
gonadotropin: ET — embrvo transter: IVF — in vifro fertilisation: TAI — timed artificial insemination: TET — timed embrvo transfer



Orientacni financni naklady ET

Darkyné Prijemkyné

Prostaglandiny: cca 300 m Prostaglandiny: cca 250 - 300

Superovulacni hormony - Pluset: m Prenos embrya: 600
cca 9600 (1 darkyné 4800)

Inseminace: 300 2x, 600 4x ceny bez DPH
Vyplach: 1000
Vyplachovaci médium: 700

Kryokonzervace embrya: 700

Primeérné se vyplachne 5 prenosuschopnych embryi

1x darkyné = 7400 5x prijemkyné = 4500



Orientacni financni naklady ET - zahranici

Champion Genetics Dolar CZK Hurkmans (NL) EUR CZK
Darkyné Darkyné
Synch. a superovulace 290 6960 bez leku!l!!
Vyplach 250 6000 Vyplach 295 7670
Insem. 50 1200 Kryo za 5 ks (<10 ks) 162,5 4225
Embryo 65x5 325 7800

21960 11895
Prijemkyné (5x) Prijemkyné (5x)
Synchronizace 225 5400 bez Ieku!!!
Prenos 375 9000 Prenos 275 6600

14400 6600
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IETS: International Embryo Technology Society
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Figure 3. Number of embryos produced or collected in cattle in the period of 2002-2021, by continent. (A) /n vitro-produced [IVP]

embryos; (B) In vivo-derived [IVD] embryos.




In vitro produkce embryi

m cCasove, financné a technicky narocna procedura
m zahrnuje nékolik na sebe navazujicich kroku

vybér darkyné

sedace a fixace

sbér oocytu

in vitro zrani

in vitro fertilizace

in vitro kultivace embryi

prenos nebo kryokonzervace
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Jakou darkyni vybrat?

m velmi dulezity vychozi bod
- ne kazda samice je vhodna darkyné

m nutno vénovat dostateCnou pozornost vybéru
— musi byt zohlednéno nékolik aspektu, které se posuzuji jako celek

]

zdravotni stav
vek
velikost

temperament
reprodukéni stav (jalovice, krava po porodu, brezi, acyklicka,..)

reprodukcni vykonnost (zabrezavani, porody)







Zazemi pro provadéni OPU

m Fixace zvirete
— trefujeme se jehlou do nékolikamilimetrovych folikulu
— prakticky neznatelny pohyb darkyné pohybuje i s vajecnikem
- bez fixacni klece to opravdu nejde

m Oocyty jsou velmi vnimavé na teplotni Sok
— zasadni je zachovani 37 °C po celou dobu manipulace
- teplotni podminky alespon >15°C

m Cistota ,laboratofe“ v terénnich podminkach







Vet Slim

vum Pick Up

m Ultrazvukovy pristroj
m Vakuova pumpa

m Termoblok

Pressure ~,

Transvaginal
TFIushing Probe
Fluid

Hand Pump







Na darkyni zalezi...

70
|
m D38 - D30 60 f o b
“. : ab
— Cisla krav 30 \ l ‘lf b a4
“ I 1 I i b

m V zavorce
- Pocet opakovani

Blastocysts (%o)

D38 D47 D29 D36 D51 D40 Dle D39 D27 D46 D30
(8) (5 (1 (07 3y (19 2D 3 (13 () (3)




Kdy se daji ziskavat oocyty?

m Jalovice (lepSi v puberté - prirozena hormonalni stimulace
oocytu)

m Kravy: anestrické, acyklické, cyklujici, brezi (1. trimestr)

m Obecné 1 xtydné (nékdy i 2 x - v rozmezi 3-4 dni)

m 1x 14 dni (stimulace s FSH)

- Presto se da ziskat vice oocytu z 1 x tydné protokolu (!vice
navsteév, vice fertilizacnich a inkubacnich cyklu...cena?)

m JateCny material - jednorazové desitky oocytu












Co se deje s oocyty v laboratori

B aspirované oocyty neschopné oplozeni

m nutno maturovat do Ml faze v in vitro podminkach

m prevoz do laboratore

- snaha simulovat in vivo podminky

m In vitro zrani oocytU
- Ne vsechny oocyty jsou vhodné \
- HKontroluje se kvalita ;;» N W

- Cca 24 hodin pri 38°Cv 5% CO,




Oplozeni a kultivace embryi

m K dostani semeno byku vhodnych k IVP
- ,VWyhoda“: kazdy oocyt muze byt oplozen jinym bykem

m Spermie + oocyty na 24 h pri 38°C do CO,

m Kultivace embryi
- 7.dni, 38°C, 90 % N,, 5 % CO,

In vinro In vitro
maturation fertilization .
(24 h) (1518 b) In virro culture
= )\
O . = |
& I dpi 2.5 dpi 5 dpi 6 dpi

Immature 0ocyte matveed 0oc\io 2«xh S0 S<ell morula carly blostecyst haeching blaviocymt




Grade 1

Total A" and 2 Embrvos Embryos/
23 Y Vv Donor Group/Quantity of OPU; Oocytes Oocytes Oocvtes/ Cleavage e? Embryos/IVC Grade 1
Vyteznost oocyte e per W nme 2 Coooyes  and:
OPU OPU Oocytes Oocytes
> 20 oocytes per OPU 517 234.1 | 29.3 35% 78% 7.7 26% 64%
<10mo Heifers 65| 343 | 28.0 33% 69% 4.8 17% 42%
m OPU

>10mo Heifers 771 294 | 26.2 41% 76% 7.0 27% 57%

(o) ;
- 20-90 % Lactating Cows 117 32.1 27.5 30% 77% 6.7 24% 70%
Dry Cows 258 364 | 31.3 37% 81% 9.1 29% 68%

- Cca 50 % &l
> 10-20 oocytes per OPU 1192 17.0 | 145 35% 78% 4.1 28% 69%
<10mo Heifers 157] 16.5 | 14.3 34% 74% 3.2 22% 56%
o M 1| >10mo Heifers 385 16.2 | 14.2 39% 81% 4.6 32% 71%
m Zranido Lactating Cows 2570 1723 | 147 27% 77% 3.5 24% 77%
- 60-80 % Dry Cows 3931 179 | 14.9 37% 79% 4.5 30% 68%
<10 oocytes per OPU 1524 8.2 6.3 31% 78% 1.7 27% 67%
<10mo Heifers 177] 8.2 6.5 30% 76% 1.5 23% 59%
o >10mo Heifers 710 7.9 6.2 34% 80% 1.9 30% 71%

m \Vyvoj embrya ,
Lactating Cows 3711 8.0 6.3 23% 74% 1.5 23% 77%
- 60-80% Dry Cows 266f 9.0 6.5 35% 79% 1.7 26% 55%
TOTAL 3233 15.6 | 13.0 34% 78% 3.6 27% 67%
<10mo Heifers 399 15.7 | 13.1 33% 73% 2.7 21% 52%
m Do blastocysty >10mo Heifers 1174 120 | 102 37% 80% 3.1 30% 69%
o Lactating Cows 745 15.0 | 125 27% 76% 3.0 24% 74%
- 40-50 % Dry Cows 9170 205 | 17.1 36% 80% 5.0 29% 66%




Kryokonzervace = vitrifikace

m Existuje nékolik moznych postupt a metod

m Oproti pomalému mrazeni vystaveni vysokym koncentracim kryoprotektantu
- Nutnost promyti po rozmrazeni (limitujici prvek?)

Exposureto VS Open pulled straw Warming/VS removal
100 embryos/well (OPS) 100 embryos/well
(800 ul medium) (800 pl medium)

0.4 M sugar M sugar

0 2 M suga Only BM

' VS1 - 1min

'VS1-5min vsz-imln

7

@




Kryokonzervace IVP embryi

823 embryi, kryokonzervace

Comparison of the conception rates at 30 and 60 days after transferring
fresh, vitrified, or directly transferring the frozen in vitro-produced

embryos.
Prenos D7 nebo D8 PO ﬁJ| Group Transferred Pregnancies at Day 30 Pregnancies at Day 60
embryos (n) n (%) n (%)
48% brezost Fresh 259 133 (5135 + 1.87%)° 112 (43.24 + 1.23%)
Vitrified 234 4 (3589 4+ 3.87%)°  73(31.19 + 4.01%)°
Frozen 311 125 (40.19 + 4.65%) 108 (34.72 + 4.15%)P

IVP embrya

neni rozdil

Pregnancy rates of recipients when assessed at 35, 60 and 90 days of pregnancy.

Treatment Recipients Pregnancy Pregnancy Pregnancy
d 35 d 60 d 90
n n S n 4 n %
Fresh ET 109 45 41.3 41 37.6 41 37.6

Vitrification ET 33 34 40.0 34 40.0 34 40.0




Vyhody in vitro produkce embryi

Kratsi interval mezi jednotlivymi odbéry (oocytu)
- Qocyty Ize ziskavat az do konce prvniho trimestru brezosti

Hormonalni (ne)stimulace
- moznost volby pro chovatele s mensim ¢i vétsim poctem darkyn

Mladé jalovice
- Alespon 10 mésicu
- Nicméné horsi vysledky
Brezi darkyné
Siroké vyuziti spermatu TOP byku
- Teoreticky zle oplodnit kazdy oocyt jednou ID (nebo jeji ¢asti)



LiSi se in vitro a in vivo embrya?

m ANO

- Exprese genu, abnormality chromozomu, prezitelnost mrazeni,
ultrastrukturalni zmény, metabolismus embryi, morfologie

m V zasadeé je na viné rozdil mezi inkubacnimi podminkami
- Dynamicky vyvoj ve vejcovodu vs. Statické podminky v inkubatoru

m Ztoho duvodu se vénuje optimalizaci inkubacnich podminek velké Usili




P (o] I /“ -~
,Puleni” embryi

m 1982-2006: 2664 telat z ptulenych embryi
m Primérné 100 za rok

m 15000-20000 rocné klasickym ET

m 1988 pulenych embryi = 50,2% brezost
- 100,4 % pro ,embryo*

Figure 8.14. (A) Steel microsurgical blade attached to micromanipulator for bisection of embryos held in microdrops of embryo
holding medium on the bottom of a Petri dish. (B) Demi embryos after bisection viewed from below with an inverted microscope

through the bottom of a Petri dish. Note scratch from blade on the bottom of the Petri dish.
| ]



Urcovani pohlavi embryi

)
l-‘I
pY
A I
b, /B

m V pocatcich slibna a vitana technologie

m Embryotransfer na komercni Grovni zvladnuty

Polymerase chain
reaction (PCR)

DNA analysis
2 3 45

m Problém ale v terénnich podminkach

m V dnesSni dobé spise pouziti sexovaného
ejakulatu

m Sexace embryi se nabizela i v CR!

Calf with known genotype



Original Paper Veterinarni Medicina, 52, 2007 (12): 540-546

Lower quality bovine embryos may be successfully
used for sex determination

M. LopaTaroval, S. CecH!, P. KrRoNTORAD?, L. HoLY!, J. HLAVICOVA},
R. DoLEzEL!

"University of Veterinary and Pharmaceutical Sciences, Brno, Czech Republic
BOVET Company, Sloupnice, Czech Republic

Table 1. Sex determination in high and lower quality D7-D8 bovine embryos

Embryo Biopsied Completed sex determination  Questionable determination Unsucecessful determination
quality embryos (i) n % H % H %
High 310 275 88.7° 8 2.6 27 8.7¢
Lower 170 111 65.3P 35 20.6" 24 14.1°

Table 2. Pregnancy rates achieved after the ET of high and lower quality sexed D7-D8 bovine embryos

Pregnant animals

Embryo quality Transferred embryos (1) %
n :

High 122 69 56.6"

Lower 52 27 51.9°

Table 3. Sexing accuracy rates after the calving of recipients to which were transferred high and lower quality sexed
D7-D8 bovine embryos

. Estimated as female Female calves born Male calves born Sexing accuracy rate
Embryo quality L
' (m) (#) (#) (%)
High 66 63 3 95.5%

Lower 26 25 1 96.2"




Genotipizace IVP embryi...budoucnost!

Ovum-pick-up  In vitro In vitro In vitro Biopsies and _ o M
(OPU) maturation fertilization culture of cryopreservation ] 30 60 /O b reZOSt
of oocytes  of oocytes oocytes of embryos

(VM)  (VF) (Vo) — DT po kryo

of embryos
m Biopsie mikronozem - nejcastéji pouzivana v praxi
m Biopsie aspiraci

m Aspirace jehlou




Embryotechnologie u koni

Table 2. Total production (transferrable embryos) of IVD and IVP embryos! in 2022 in cattle,
sheep, goats, and horses, by region

Cattle Horses Sheep Goats
Region VD IVP VD IVP VD VP VD IVP
Africa 2,027 71,377 0 0 0 0 0 0
Asia 1,764 14,733 0 0 0 0 0 0
Europe 137,036 43,749 109 7,153 1,332 6 46 0
Nﬂrt:ra 204,682 842,064 988 2,979 11,924 176 14,871 2,147
Oceania 12,455 20,633 0 0 22,255 486 2,051 0
SUUth. 36,545 688,415 23.151 4.110 6,959 36 199 0
America
;g;l 394,509 1,616,971 24.248 14.242 42,470 704 17,167 2,147
Total
2021 386,374 1,521,018 25475 11.619 41,183 626 11,193 6,355
% Change +2.1 +6.3 -4 .8 +22.6 +3.1 +12.5 +53.4 —-66.2

IVD: in vive derived; IVP: in vitro produced.




| Kiasicky ET
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Flgure 52,3 Blastocyst stage embryo (grade 1). Note the thin
zona pellucida, blastocoele cavity, and distinct inner cell
mass.
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; Flgure 52.4  Expanded blastocyst stage embryo (grade 1). The
Figure 52.2  Early blastocyst stage embryo (grade 1). Note the  zona pellucida has been shed and.the capstile is tightly
thinner zona pellucida, capsule, and small blastocoele cavity. surrounding the embryo.




Proporcionélm’ zmény embrya

0,208 0,132-0,756
7 144 0,406 0,136-1,460
8 142 1,132 0,120-3,980
9 41 2,220 0,730-4,520

prumeérna velikost se
zdvojnasobuje kazdy den!!!!
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Vitrification of equine expanded blastocysts following puncture
with or without aspiration of the blastocoele fluid

S. WILSHER* ([, F. RIGALI, G. COUTO, S. CAMARGO and W. R. ALLEN (&




IVPE - in vitro produkce embryi

m Casove, financné a technicky narocna procedura
- zahrnuje nékolik na sebe navazujicich kroku

m vybér darkyné

m sSedace a fixace

m Sbér oocytu

m in vitro zrani

m in vitro fertilizace

m in vitro kultivace embryi

B prenos nebo kryokonzervace




Klisny: aspirace = proplach

m oocyt pevneé prichycen ke sténé folikulu

m proplach a seSkrabnuti nezbytné (6 - 10x)

m odliSna aparatura nez u Bo

m bez proplachu o 50-70% méné oocytu
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IVF - In vitro fertilizace

m Komercné se vyuziva POUZE metoda ICSI




Biology of Reproduction, 2022, 107(6), 1551-1564
https:/fdoi.org/10.1093/biolrefivac1’2
Advance access publication date 15 September 2022

Research Article

Successful in vitro fertilization in the horse: production of
blastocysts and birth of foals after prolonged sperm
m Standardni IVF incubation for capacitation’

Matheus R. Felix1-2, Regina M. Turner?, Tamara Dobbie! and Katrin Hinrichs1-2-"

Milnik pokoren...

m U koni se nedarilo (proto ICSI)
m Koncem roku 2022 se v USA zablyskalo na lepSi ¢asy...
m 90 % fertilization rate

m 74 % oplozenych oocytu = blastocysta

m 3 ET = 3 narozena hribata

m Evropa rok poté...

Europe's first IVF foal born at Ghent
University

12 September 2023




Theriogenology
Available online 1 November 2024
In Press, Journal Pre-proof (@) What's this?

A jedeme dall!
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