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History 1

’ Year Research group First successful use
/ 1890 | Walter Heape Embryo transferin rabbit
I 1951 Willett et al Surgicalembryorecovery EIEE
1964 | Sugie Non surgical embryo recovery (bypass)

1964 M)mer et al

Non surgical (tfranscervical) tfransfer

1969 Rowson et al

Surgicalrecovery and fransfer (high
successrate)

1977/ Sugie et al

Non surgical recovery by Foley catheter

Wilmut and Rowson

Embryo freezing

Willadsen et al

Identical twins by embryo splitting

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 Nov ember 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).1n 1906 Heape was elected F.R.S.

\\
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History 2

Research group

First successful use

Renard et al

One step freezing method

Lehn-Jensen et al

Freezing of splitted embryos

érocke’r’r etal In vitro fertilisation (IVF)
Hanada IVF from slaughterhouse oocytes
Massip et al Freezing by vitrification

Prather et al

Cloning by nucleus transfer

Herr et al

Sexing of embryos by PCR

Wilmut et al

Somatic cell cloning

C = cytoplasm
N =nucleus

“ ajor steps ;

renatal
: / \ Oogenesis begins with the devel-w

opment of primordial germ cells in
the embryo. Primordial germ cells
divided mitotically into oogonia. Oo-
gonia divided into primary ooyctes
that enter the first meiotic prophase.
At the end of meiotic prophase the
Primary nuclear material is arrested. This ar-

PRENATAL
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Nuclear arrest

oocyte Lresl is called the dictyate, a form of

Maiotic arrest lifted

Zona pellucide (ZP)
Secondary Perivitelline space (PVS)
oocyte X -8~ 15t polar body
Ist meiotic division

Zygote

®®
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2nd meiotic
ivision

Ootid

' Fertilization

AFTER PUBERTY

nuclear “hibernation”,

( After Puberty

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

embryo development begins.
\
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Utero-tube junction

Fertilization
+ acrosome reaction
« spermatozoon penetrates
oocyte
+ male and female pronuclei form

« docking to oviductal cells
« capacitation completed
* hyperactive motility

Uterus
« capacitation initiated
« phagocytosis

Oviductal fransport - fertilization
Am&:uﬁ{i;p;tx:;um . : ' Fimbriae of the
= infundibulum
ofT:e";:?;.slla é A — Follcuar
§ X maturation
. . Capillaries
’ ; p \ in the villosities
T g S
Dividing “ :
oocytes i » 4 .
(Secchi, 1976) I

Events after sperm deposition

Immediate Transport
« retrograde loss

« phagocytosis

« entrance into cervix/uterus

Cervix

« “privileged path-
ways"

« removal of non-
motile sperm

« removal of some
abnormalities
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Ca PACITATION, dcrosome reaction
y
Fig. 9.4 (a) ized sp prior to itation; a
of itation is (b) hyp i tail
and P of the capacity q 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 membrane remaining in the equatorial and
postacrosomal regions acquires the potential to fuse with the
plasma membrane of the cocyte.

Figure 12-4. Conceptual Version of Mammalian Capacitation

Epididymal Ejaculated

4 a\ /v%
-
oL 0
Seminal Female
plasma > + tracc —> ————
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 pellucida

of the oocyte.

The plasma mem-
brane of epididymal
spermatozoa con-
tains a complement
of surface molecules
(proteins and carbo-
hydrates) illustrated
here as yellow T's.

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

Zona binding and inifiation
of acrosome reaction

zona binding and
the initiation of the
acrosomal reac-
tion in mammalian
spermatozoa. The
sperm plasma mem-
brane overlying the
acrosome contains
two receptor-like re-
gions. The first, called
the zona binding re-
gion (ZBR), reacts
with ZP3 to cause
physical attachment of
the sperm to the zona
pellucida. A second
embrane region,
the acrosome reac-
tion promoting region
(ARPR), also binds to
ZP3 and initiates the
acrosome reaction
by causing the sperm
plasma membrane
to fuse (arrows) to
the outer acrosomal
membrane.

1AM

OAM

ZBR

ARPR = Acrosome Reaction
Promoting Region

= Inner Acrosomal
Membrane

= Outer Acrosomal
Membrane

= Zona Binding Region

Postcapacitation events
and fertilization

Hyperactive motility

Binding to
zona pellucida

\/

Acrosomal reaction

Penetration of
zona pellucida

\
Sperm-oocyte
membrane fusion

Sperm engulfed

Decondensation of
sperm nucleus

¥

Formation of
male pronucleus

Oocyte
cytoplasm

O e

zona pellucida
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Acrosome reqaction

Acrosomal
contents

Outer acrosomal
membrane

Inner acrosomal
membrane Fusion

Post nuclear cap protein
Plasma membrane

Nucleus

Before acrosome During acrosome
reaction

I After acrosome

N

-~
Before Acrosomal During Acrosomal Reaction

After Acrosomal
Reaction During the reaction, the plas- Reaction

Before the reaction ma membrane overlying the After the reaction,
begins, all mem- acrosomal membrane begins the vesicles are
branes of the head to fuse with the outer acrosom- sloughed, leaving
are intact. al membrane. The fusion of the inner acrosom-
the two membranes leads to al membrane, the

vesiculation that creates pores equatorial seg-

through which the acrosomal ment and the post

enzymes can pass. This al- nuclear cap intact.

lows the sperm to penetrate
through the zona pellucida.

Sperm-oocyte fusion
T Zi":;&i@"il':i‘ﬁi‘?ﬁ?

et TiUtiae the zona and reaches the

cap perivitelline space, it set-

Before tles into a bed of microvilli

Oocyte plasma membrane | formed by the oocyte

ombrane i fusion plasma membrane. The

uclear membrane Microvilli

=== W ie? cortical granules have

migrated to the periphery
of the oocyte.

Inner acrosomal
ot 9 membran
#

R i e e
The plasma membrane
of the oocyte fuses with
the equatorial segment
and the fertilizing sper-
matozoon is engulfed.
During The cortical granule
membrane | membrane fuses with
fusion the ococyte plasma mem-
brane and the cortical
contents are released
into to perivitelline space

by exocytosis.
i)

After the fusion between

the membrane of the
equatorial segment and
the oocyte plasma mem-
After brane occurs, the nucle-
m:mrrlno us of the spermatozoon

usion i

Dacotswing is within the cytoplasm.
sperm The sperm nuclear mem-
Oocyte plisma i brane disappears and

Oocyta plasma
membrane

membrane the nucleus of the sperm
decondenses.
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Table 10.1 Times (in

Activation of Ca?*
waves in the oocyte

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 messengers inosital triphosphate (IP,) and

diacylglyceral (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.

Developmental and
maternal events

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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Oviductal fransport -
fertilization

Female nucleus

Male nucleus

Zona pellucida
becomes
impermeable
to other sperm

Sperm tail
left outside
the ovum

Development of the embryo
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Transport in the oviduct

=2 ez In the ool

male and female

pronucle slong with the first and

second polar bodies are present.

Fusion of the male and female

pronuciel into a singlo diploid
it

sions) and gives rise o daughter
cells called blastomeres.

=3
r———————————
= Cleavage divisions continue. A
Fou:::.lu four-celied embryo gives rise (o
s an eight-celed embryo. After the
eight-celled stage, a ball of celis
s formed and this embryonic
stago s referrod 10 as a morula.

Cells of the moruia continue to

s | Vi and @ blastocyst dovel-

ops. It consists of an inner cell

— mass (ICM), a cavity called the
blastocoele and a single layer

of colls caled tho trophoblast

Finally, the rapidly growing blas-

tocyst “hatches" from the zona

peliucida and forms a "hatched"

blastocyst that is frae-floating

within the uterus,

Hatched
blastocyst

@E\

\\

Embryo compaction and polarization

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
being restricted to the exposed surface
and points of contact with other cells
basally. (d) During cell division to the
16- and 32-cell stages (shown in
section), two populations of cells
HM form: the precursors of the outer
 trophoblast and inner pluriblast (blue)
cells. The numbers of each cell type
forming depend upon the orientation
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.

o) ()
e
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Morula — blastocyst transition

Tight junctions form between the outer

cells of the morula. Gap junctions form
ek hnctone 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.

Gap junctions

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.

Tofti-, pluri- vs.
unipotency

‘ Unipotent

uripotent embryonic stem cells originate as inner
mass cells within a blastocyst. The stem cells can
become any tissue in the body, excluding a placenta.
Only the morula's cells are totipotent, able to
become all tissues and a placenta

10.
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Early embryonic development

Early embryonic development

S

8-16-bl (86.9hpi) morula (107.3hpi) blastocyst (142.9hpi)
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Early embryonic development

2018. 09. 10.
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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.)

Development of human embryos
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Non-surgical embryo flushmg

Foley catheter
in uterine hom

Flushing
medium
Epidural !
anesthetic /
4 |

\ =<4 Haemostat \\
1 (5

Air to cuff

—
—

—
-

\

Recommended culture conditions

pH

7.2-7.6

Osmolality

270-310 mOsM/kg

Humidity

100 percent

Temperature

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

Buffer

Phosphate or bicarbonate ion (latter must be maintained
under 5 percent CO, atmosphere)*

Sterilization

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

Macromolecu
le

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

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

2018. 09. 10.
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Modified Dulbecco’s PBS (10 |)

Mixture One Amount Function

CaCl,.2H,0 1.32¢g Membrane/enzyme function
MgSO,.7H, 1.21g Membrane/enzyme function
The above may be weighted in advance and stored indefinitely in a sterile bottle under refrigeration

Mixture Two Amount Function

KCI 2.0¢g

Na,HPO, 1159 Buffer to maintain pH
KH,PO4, 2.0g Buffer to maintain pH
Glucose 10.0g Energy source

Na pyruvate 0.36¢g Energy source
Streptomycin sulfate 059 Prevent growth of microorganisms

- . Prevent growth of micro-
Na penicillin G 1 000 000 units X 9
organisms

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

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

bacteriological filter.

Foley catheter (RUsch)

Foley catheter Cervix
For insertion: Cutf (deflated)

= - )))1) sawm—
Stylet " engrreate

Stylet

Vagina For flush:
Cuff inflated
Stylat withdrawn

minitobe mec 201k
—

[ — - — ]
1 fig—— I mnlw‘#
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Cervix expander, flushing medium
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Embryo flushing
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Embryo filters

MINIFLUSH™
EMBRYO
RECOVERY
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Superovulation of donor Artificial Insemination (5 days Nonsurgical recovery of

with gonadotropins after initiating superovulation) embryos (6 to 8 daus after
insenination)
/‘,/»H'--' "'.'.Q:“ (L
é b A %
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 "“‘"b“’ “‘"""“'"':"
nonsurgically embryo transfer SNIEGO Transter.

Evaluation of embryos: Stages
(B4 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 periviteline 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 W

2018. 09. 10.
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Evaluation of embryos: Quality
(BS 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.

\\

Bovine embryos: developmental
stage and quality. Stages 1 to 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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Bovine embryos: developmentadl
stage and quality. Stages 1 to 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

\\

Bovine embryos: developmental
stage and quality. Stages 5 to 9

>~</
7 W

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

26
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Bovine embryos: developmentadl
stage and quality. Stages 5 to 9

; g

Cycle Day: 7.5 Cycle Day: 7.5 Cycle Day: 7,5
Stagg 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
\

Loading of embryos

freezing medium containing an embryo

‘\ / cotton plug
thawing solution

cap

27
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Surgical transfer of emlbryos

Transfer catheter

-
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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

lpsilateral fransfer

Oviduct

Prostaglandin
from uterus
10 ovary

Ovarian 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).

Expected Success Rates of ET

Tabelle 1: [rgeb-'s;e und v"ﬁ“d“unggn im Tabelle 2: Verbleib der OHG-Embryonen
OHG-Embryotransfor 2007/08 Gesdhiitsiohr 2006/07_2007/08
T Anzahl der frisch Gbertragenen
Geschiiftsjahr 2006/07 2007/08 chraeni i i
Durchgefihrte Spilungen 178 256 davon auf OHG-Trigertiere 237 255
> (Anteil gegeniber
Differenz zum Vorjahr 227% 4506 % betriebseigenen Trigern) SI1%  547%
Anzahl der Spendertiere 170 182 ;’ﬁ(h;ilgllfe:"':'e el gl 482
- nzahl fiefgefrorener
Anzahl der ET-Betriehe 88 iy i W
Gewonnene Embryonen 2089 2852 Trichigheitsrate bei
OHG-Trigertieren
Durchschnitt/Spulung 123 LR aus T6-Embryonen (%) 57,7 620
Anzahl verkauft
Transfertougliche Embryonen 1061 1362 E,r:,lhn,yo‘:;rn e 355 125
- Anzahl verkaufter
Durchschniti/Spilung 6,2 53 syl 2 i
Anteil transfertauglich von Durchschitispreis der
gewonnenen Embryonen (%) 50,8 478 Verkaufsembryonen (€) 376 344

(Source: Osnabriicker Schwarzbuntzucht 2009/1)
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Expected Success Rates of ET

Tabelle 4: Spendertiere mit den besten ET-Ergebnissen im GJ 2007 /08
Spendertier: Besitzer gefundene transfertaugliche Anpaarungs-
Vater Embryonen Embryonen bulle
Molly DT Niederwestherg, 10 30 Virzil
Dorado Oberschlochtern
~ | Wonder Red Gilker, 26 26 Lawn Boy

/ Jordan Red Haldem
Beka FT Pues-Tillkomp, 3 2 Berfil
Lancelot Glondorf
Saint DT Niemann, 28 2 Ralstorm-RF
Convincer Holzhausen Il
Dana Westrup-Koch GbR, 26 20 Jelder
Ramos Linne
Palma Wolke, 2 19 Eleve
Lancelot Hartlage
Venedig-Red FT  Niermann, 2 19 Ralstorm-RF
Talent Schiplage
Wabe Wischmeier, 2% 18 Clossic PS
Origin Fackinghousen

(Source: Osnabriicker Schwarzbuntzucht 2009/1)

Factors influencing the ET

Ease of transfer
operator skill

Fresh or Heifer or
frozen embryos cow recipient

Pregnancy
enhancement

In vivo vs.
in vitro embryos

Site of
transfer

Embryo
quality

Synchrony of donor
and recipient
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Splitting of embryos (cloning)

”~

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

AN

Embryos are split into several
smaller embryos each of which
can grow into a new calf
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c%fnﬁgﬁg"y @ @ Embryos are placed
i . in the uteruses of
wilhsperm - Zygotes develop into foster mothers
embryos in cow and then
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- |
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.

Cow

Assisted reproductive technologies
— additional methods
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Assisted reproductive techniques
(ART)

Assisted reproductive techniques
(ART)
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1cst
{intracytoplasmic Sperm Injection)

Asingle sperm is njected into the egg

Egg Cell
{Chven)

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.
Fertilization may then take place normally in the fallopian lube.

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,

Through the process of [UI, sperm are placed high in the female
tract to enhance the chance of successful fertilization.

Microfertilization (ICSI, SUZI

=]

INTRACYTOPLASMIC SPERM INJECTION

2018. 09. 10.
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Assisted hatching

Embryo biopsy - prenatal diagnostics

2018. 09. 10.
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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

’mmgt we | [Family Balancing
Institute
€

800) 552-4363
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