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Aging of the Ovary Linked to PTEN Pathway

When a woman is born, her ovaries already
contain a full supply of the immature eggs
she will need in her reproductive lifetime.
Normally, these eggs begin ripening at
about age 13 and are gradually released,
usually at the rate of one per month, until
she is about 50 years old. But in a small
minority of women, perhaps 1 in 100, the
ovaries stop releasing eggs much earlier in

premature ovarian failure (POF) in humans.

“It is a very nice piece of work that shows
the importance of the PTEN pathway” in
controlling follicle maturation in mice, says
reproductive geneticist Aleksandar Rajkovic
of Baylor College of Medicine in Houston,
Texas. If PTEN also controls human egg

maturation, the finding may aid the design
of improved infertility treatments.

Marx J, Science. 2008 Feb 1;319(5863):558-9.




Mouse ovarian tissue in which Pten was inactivated in oocytes (left)
shows many activated follicles just 8 days after birth.
But by 12 weeks (right), the mouse ovaries are depleted of follicles.

Marx J, Science. 2008 Feb 1;319(5863):558-9.
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Absence of the proapoptotic Bax protein extends
fertility and alleviates age-related health
complications in female mice
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Keine Unterschiede

In Tumorgenese

Perez Gl et al. Proc Natl Acad Sci U S A. 2007 Mar 20;104(12):5229-34. Epub 2007 Mar 8.



Further, ovariectomy studies show that the health
benefits gained by aged females from Bax deficiency
reflect a complex interplay between ovary-dependent
and -independent pathways. Importantly, and contrary to
popular belief, prolongation of ovarian function into
advanced age by Bax deficiency did not lead to an
Increase in tumor incidence. Thus, the development of
methods for postponing ovarian failure at menopause
may represent an attractive option for improving the
guality of life in aging females.

Perez Gl et al. Proc Natl Acad Sci U S A. 2007 Mar 20;104(12):5229-34. Epub 2007 Mar 8.






Preliminary studies showed that the incidence of
aneuploidy in oocytes of WT females increased from 1.4
to 4.5% between 1 (n 72 oocytes) and 8 (n 67 oocytes)
mo of age, although this difference was not statistically
different (P 0.05) by c? analysis.

Further, the incidence of aneuploidy in oocytes of KO
females remained relatively constant between 1 (3.7%,
n54 oocytes) and 8 mo (3.1%, n 32 oocytes) of age,
and thus the observed genotype-dependent differences
INn reproductive capacity could not be attributed to
differences in aneuploidy.

Perez Gl et al. Proc Natl Acad Sci U S A. 2007 Mar 20;104(12):5229-34. Epub 2007 Mar 8.
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Zunehmende Fertilitat
mit zunehmendem Lebensalter

Alter: 2 Monate 25% wurden schwanger

9 Monate 90% wurden schwanger
(WT 20%)

(spater — aber langer reproduktionsfahiq)

Perez Gl et al. Proc Natl Acad Sci U S A. 2007 Mar 20;104(12):5229-34. Epub 2007 Mar 8.



Therefore, development of methods for
postponing ovarian failure at menopause may
represent an attractive option for improving
the quality of life in aging females.

Perez Gl et al. Proc Natl Acad Sci U S A. 2007 Mar 20;104(12):5229-34. Epub 2007 Mar 8.
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Signifikante Unterschiede in
Alopezie
Katarakt
Rektaler Prolaps

Hautdicke

Perez Gl et al. Proc Natl Acad Sci U S A. 2007 Mar 20;104(12):5229-34. Epub 2007 Mar 8.
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Hohere Vigilanz
besseres Gedachtnis

scharfere Horfunktionen

Perez Gl et al. Proc Natl Acad Sci U S A. 2007 Mar 20;104(12):5229-34. Epub 2007 Mar 8.
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Trabekulare Knochenmasse

signifikant besser

Perez Gl et al. Proc Natl Acad Sci U S A. 2007 Mar 20;104(12):5229-34. Epub 2007 Mar 8.
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keine Muskel
zu Fettverschiebung

In KO - Mausen

Perez Gl et al. Proc Natl Acad Sci U S A. 2007 Mar 20;104(12):5229-34. Epub 2007 Mar 8.
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Kein FSH — Anstieg

Im Alter

Perez Gl et al. Proc Natl Acad Sci U S A. 2007 Mar 20;104(12):5229-34. Epub 2007 Mar 8.



1. Inhibin B

2. FSH -

3. Ostradiol ~

Martin TJ et al. Nat Med. 2006 Jun;12(6):612-3.



SOLL MAN DEN FSH ANSTIEG
VERHINDERN ?



Fertil Steril. 2007 Apr;87(4):858-61. Epub 2007 Jan 29.









50 MCG EE 3x1/d fur 2 Wochen

FSH 200 Iv/d

Fertility and Sterility, 2007;87(4).
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FSH b - Einhelt

VN

T - Lymphozyt Makrophage
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Osteoklast

Igbal J et al. Proc Natl Acad Sci U S A. 2006 Oct 3;103(40):14925-30. Epub 2006 Sep 26.
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In Osteoklasten —

jedoch nicht in Osteoblasten

Martin TJ et al. Nat Med. 2006 Jun;12(6):612-3.



stimuliert FSH-Rezeptoren

In Osteoklast

FSH Rezeptor ist inflammatorische Adresse

Martin TJ et al. Nat Med. 2006 Jun;12(6):612-3.



Mangel an FSH -Rezeptoren
erhoht
Testosteronkonzentration

um das Zehnfache

Testosteron — anabol FSH katabol

Martin TJ et al. Nat Med. 2006 Jun;12(6):612-3.
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Hypoostrogene
FSH - O - Mause
haben keine Osteoporose,

wenn Androgene normal

Igbal J et al. Proc Natl Acad Sci U S A. 2006 Oct 3;103(40):14925-30. Epub 2006 Sep 26.



Ostradiol
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Gonadotropin-Kettenexpression; Psyche und
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FSH b - Einhelt

!

TNFa -

!

CD11b" -

!

Rankligand Wirkung -

Igbal J et al. Proc Natl Acad Sci U S A. 2006 Oct 3;103(40):14925-30. Epub 2006 Sep 26.



Hypergonadotropindmie erzeugt

proinflammatorisches Milieu

Igbal J et al. Proc Natl Acad Sci U S A. 2006 Oct 3;103(40):14925-30. Epub 2006 Sep 26.



Ascorbin hemmt
TNFa induzierten

CD11b* Anstieg

Igbal J et al. Proc Natl Acad Sci U S A. 2006 Oct 3;103(40):14925-30. Epub 2006 Sep 26.
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GHRH — Pulsatilitat
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Beggs LT et al. PNAS 2007;104(7):2460-2464.









Adenosin

l

Tyrosinhydroxylase

l

Katecholamine -
Dopamin -



2

Monoaminoxidase ---

~ Tyrosinhydroxidase l
l

S Dopamin

Serotonin

Pulsatilitat
(GHRH, TRH, Melatonin)



Monoaminoxydasehemmer :
Deprenyl

|

Katalase -
Sod -












51 506

« STIMULIERT SOD
« STIMULIERT KATALASE
« SENKT BRUSTKREBSINZIDENZ IM TIERVERSUCH

Thyagarajan S et al. 1995,

Endocrinology 136:1103-1110

Knoll J et al. 1992,
J Am Geriatr Soc40:839-847




Ann N'Y Acad Sci. 2002 Apr;959:295-307.

Pharmacological interventions in aging and age-associated
disorders: potentials of propargylamines for human use.

Kitani K, Minami C, Yamamoto T, Kanai S, lvy GO, Carrillo MC.

Deprenyl increases natural killer (NK) cell functions and
Interferon-gamma,









MONOAMIN- C%X@B@SE B INHIBITOR
ERHOHT DOPAMIN UND NA
STEIGERT LIBIDO

Knoll J et al. 1988
Mech Ageing Dev 46:237-262
















Therefore, development of methods for

postponing ovarian failure at menopause may
represent an attractive option for improving
the quality of life in aging females.

Perez Gl et al. Proc Natl Acad Sci U S A. 2007 Mar 20;104(12):5229-34. Epub 2007 Mar 8.



cryopreservation of the ovarian
tissue (primordial follicle reserve)

'

therapy of malignancies
e.g.: Leukaemia

'

restoration of fertility and hormone -
production after retransplantation  of
ovarian tissue




Ovarian Tissue Banking
- Withdrawal -



Cryopreservation of the Whole Ovary

advantage: - Increased primordial-follicle-
pool

- Immediate blood perfusion
after TX (microanastomosis)

- normal conception possible
problems: - freezing procedure difficult

- reimplanation of malignant
cells



Cryopreservation of a Whole Ovary
- Transplantation of Sheep Ovaries  *

step I - unilateral ovarectomy
- cryopreservation

step Il: - 3 weeks later: contralaterale
orthotopic reimplantation with
microanastomosis of the ovarian vessels

- laparoscopic biopsy after 2 months
- FSH-, progesterone and ultrasonic follicle screening
- pregnancy



veln
artery



Ovarian Tissue Banking
- Applications in humans -

Several reimplantations

z.B. Oktay K, Buyuk E, Veeck L, Zaninovic N, Xu K, Takeuchi T, Opsahl M, Rosenwaks Z: Embryo development after heterotopic
transplantation of cryopreserved ovarian tissue. Lancet. 2004 Mar 13;363(9412):837-40.

Localisation forearm, abdomen, peritoneum, uterus

Results: Follicule growth, hormonal production




