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EMBRYONIC MATERNAL INTERACTION  AND  FERTILITY IN CATTLE
F E M A L E  R E P R O D U C T I V E  T R A C T H O R M O N A L  S I G N A L S I S G    A N D  I M M U N E  S Y S T E M

The oviduct is the embryo's
first line of interaction with
the maternal environment.

It's in the oviduct where the
embryo's genomic activation
and IFNτ production begins.

Once in the uterus, the embryo undergoes several
morphological changes, increases INFτ production to
prevent luteolysis, and begins inducing changes in the
endometrial transcriptome and uterine fluid composition.

The corpus luteum is formed in the ovaries and is
responsible for the production of progesterone, which is
required for pregnancy maintenance.

THE OVARIES

THE OVIDUCT

THE UTERUS

Modifies histotroph composition for embryo
nutrition
Inhibits ovulation and return to cyclicity
Increases IFNτ production
Increases the chances of maintaining a
pregnancy

Progesterone ensures the uterine conditions for
embryo development.

INTERFERON τ

Prevents luteolysis
Induces endometrium transcriptome changes
Promotes uterine receptivity
Induces the expression of Interferon stimulated
genes

IFNτ is the embryo's primary signal to the mother.

ISGs (interferon stimulated genes) are
specific genes that help in implantation,
stimulate conceptus elongation, and alter the
uterine immune system.

ISGs

IMMUNE SYSTEM

Macrophages
Dendritic cells
Mediators of immune tolerance such as
cytokines 

Since the embryo is a semi-allogenic
structure, preventing maternal rejection
during pregnancy is essential.

The conceptus alters the proportion and
function of immune cells at the fetal-maternal
interface, mainly:

As a result, gestational success is dependent on the proper interaction of each of these variables at their respective stages. As a result, it is
critical to continue studying how each of them develops and which of them can be used as tools to improve reproductive success.
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Image 1: Early embryonic development
in the reproductive tract (Senger, 2003)

Image 2: Morphological changes of the bovine embryo(Valour et al. 2015)

Figure 1: Average plasma P4 of pregnant (pregnant) or non-pregnant (open)
cows from day 15 through day 32 after artificial insemination.  (Han et al. 2006)

Image 4: Processes thought to be required for uterine receptivity as well as
blastocyst apposition and adhesion (Norwitz et al. 2001)

CONCLUSION:

The gestation is dependent on the signals that the
embryo sends to the mother in order to announce its
presence and trigger a complex cross-talk.

PROGESTERONE
INTRODUCTION

Image 3: Model for processes in the bovine endometrium during the preimplantation phase. PGs:
prostaglandins; IFNT: interferon tau; ISGs: interferon-stimulated genes; Treg: T regulatory cells; Th2:
T helper 2 cells; NK: natural killer cells; P4: progesterone(Bauersachs and Wolf 2013) 
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The interaction with a receptive uterine environment is
completely necessary for blastocyst development.


