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17-β estradiol

The 3D-structure of the molecule is depicted on the right side (with partial charges projected
onto the `surfacé). The atoms of the molecule generate a `force field´ which causes motion of 
the atoms (e.g. vibration, rotation etc.) that can be depicted by a molecular dynamics
simulation. The energy of the motion depends on the thermodynamic temperature. Molecular
dynamics illustrates that molecules are not `stiff´ (the same holds true for the protein
receptor)! Calculations performed with Cambridgesoft ChemDraw 3D Ultra. The time scale
has been extended around 1013-fold. In reality, one half-cycle corresponds to around 250 
femtoseconds.

Molecular dynamics simulation of 1717--ββββββββ estradiolestradiol at 300 Kelvin (ca. 250 fs)





The 3D-structure of the molecule is depicted on the right side (with partial charges projected
onto the `surfacé). The atoms of the molecule generate a `force field´ which causes motion of 
the atoms (e.g. vibration, rotation etc.) that can be depicted by a molecular dynamics
simulation. The energy of the motion depends on the thermodynamic temperature. Molecular
dynamics illustrates that molecules are not `stiff´ (the same holds true for the protein
receptor)! Calculations performed with Cambridgesoft ChemDraw 3D Ultra. The time scale
has been extended around 1013-fold. In reality, one half-cycle corresponds to around 600 
femtoseconds.

progesterone

Molecular dynamics simulation of progesterone at 300 Kelvin (ca. 600 fs)
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METABOLISMUS GREIFT IN DEN EPIGENETISCHEN CODE EIN
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Profile of Hypermethylation of the CpG
Island in the Promoter Region of 

Tumor-Suppressor Genes in Human 
Cancer.
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Perikonzeptionelles
Defizit von

Vitamin B12
Folat

Methionin

Cholin

bewirkt multiple Risikoerhöhung
für das Kind

Yajnik CS et al. Diabetologia 2008;51:29-38.

Methionin

Folsäure

Vitamin B12



Empfohlene Tageseinnahme

(Adequate Intake = AI)

• Männer: 550 mg Choline / d

• Frauen: 425 mg Choline / d

• Schwangerschaft: 850 mg Choline / d



Nichtgravide Frauen

10,7 µM freies Cholin
2,7 µM gebundenes Cholin

Schwangere Frauen (SSW 36)

16,5 µM freies Cholin
3,5 µM gebundenes Cholin





Conclusion: Increasing maternal vitamin D intakes during pregnancy
may decrease the risk of wheeze symptoms in earlychildhood. 

Am J Clin Nutr 2007;85:853–9.



Maternal consumption of citrus fruits during pregnancy ma y
increasethe risk to allergic sensitization in the offspr ing, 
whereas vitamin D intake may have a beneficial effect .





Antnataler Stress

Weinstock M, Brain Behav Immun. 2005 Jul;19(4):296-308. Epub 2004 Nov 19.

im 2. Trimenon
ist assoziiert mit erhöhtem Risiko für

Schizophrenie
Lit:
Hultmann CM et al. Br. Med J 1999;318:421-426.
Imamura Y et al. Acta Psychiatr. Scand. 1999;100: 344-349.
Van Os J et al. Br.J.Psychiatry 1998;172:324-326.

Selten

Depression – Drug Abuse
Lit:
Huttunen MO et al. Arch Gen. Psychiatry 1978;35:429-431.
Niskanen
Watson JB et al. Dev. Psychopathol. 1999;11:457-466.
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Tsankova NM et al. Nat. Neurosci. 9 (2006) 519–525. 
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Intrauterine Corticoide
reduzieren

Ozanne SE et al. Diabetologia 2005;48:547-52.

● Duodenales Homeoboxgen 1

● Pankreatischen Transkriptionsfaktor Pdx1

● Anzahl der β-Zellen



Intrauterine Corticoide
erhöhen das postpartale Risiko für

Charalambous M et al. Curr Opin Endocrinol Diabetes Obes 2007;14:3-12.

Nyirenda MJ et al. J. Clin Invest 1998; 101:2174-81.

Welberg LAM et al. Neuroscience 2001;104:71-9.

● Hypertonie

● Insulinresistenz

● Stressreaktionen



Brown RW et al. Endocrinology 1996;137:794–7.
Kajantie E et al. J Clin Endocrinol Metab 2003;88(1):493–500.

Cortisol Cortison

17β Hydroxysteroiddehydrogenase 2

Stress, Nikotin, Malnutrition

Plazenta

Cortisol Cortison



De Weerth C et al. Early Hum Dev 2003;74:139– 51.

Huizink AC et al. J Am Acad Child Adolesc Psychiatry 2002;41(9):1078 – 85.

Austin M-P et al. Early Hum Dev 2005;81:183– 90.

Buitelaar JK et al. Neurobiol Aging 2003;24:S53– 60.

Brouwers EPM et al. Infant Behav Dev 2001;24(1):95 –106.

O’Connor TG et al. Br J Psychiatry 2002;180:502–8.

Wadhwa Pd et al. Prog Brain Res 2001;133:131– 42.





Several of the genes whose expression differs between the two 
groups have been implicated in chronic metabolic disorders, 
such as obesity and type II diabetes. These findings suggest 
that there may be epigenetic differences in the gametes or early
embryos derived from couples undergoing treatment for 
infertility. Alternatively, assisted reproduction technology may
have an effect on global patterns of DNA methylation and gene 
expression. In either case, these differences or changes may 
affect long-term patterns of gene expression.











GLUCOKORTIKOIDREZEPTOR
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Fehlende taktile Reize postpartal

verändern Cortisolrezeptoren

im Hippocampus und damit die Amplitude

der Stressreaktionen

Weaver ICG et al. Nat Neurosci 2004;7:847- 54.



Fehlen taktile Reize in Postpartalphase

Champagne FA. et al.Endocrinology 147 (2006) 2909–2915.

Hypermethylierung des 

Oxytocin Rezeptor Gens

Östrogen Rezeptor α Gens

in Area Präoptica





Frühgeburtlichkeit
(vor SSW 36)

Erhöht in Pubertät 
das Risiko für

Insulinresistenz 

Hypertonie

Hofman PL et al. N Engl J Med 2004;351:2179-86. 
[Erratum, N Engl J Med 2004;351:2888.]

Hovi P et al. N Engl J Med 2007;356:2053-63.





Mütterliche Unterernährung

begünstigt

zentrale Obesity

Skelettmuskelreduktion beim Kind

Vickers MH et al. Am J Physiol Endocrinol Metab 2000;279:E83-E87. 

Langley-Evans SC et al. Life Sci 1999;64:965-74.



Überschiessende postpartale
Gewichtskompensation

intrauterine Wachstumsretardierung

prädisponiert zu 
Koronarerkrankungen

Hypertonie
Diabetes 2

Bharghava SK et al. N Engl J Med 2004;350:865-75.

Barker DJP et al. N Engl J Med 2005; 353:1802-9.
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Photograph of a dietary restriction practitioner before starting dietary restriction with
adequate nutritionand after 7 years of dietary restriction
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