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Richard Ivell

University of Nottingham

Professor Richard Ivell

Professor Ivell has a research career of some 45 years, of which the last 35 years have
been focussed on the molecular biology of reproductive processes. Besides being an
active scientist, Richard has led and engaged with various scientific institutions as
Director (Institute of Hormone and Fertility Research, Hamburg, Germany), Inaugural
Head of School (School of Molecular and Biomedical Science, University of
Adelaide), Head of Reproductive Endocrinology (Leibniz Institute for Farm Animal
Biology, Germany), founding member of the Freemasons Foundation Centre for
Men’s Health, Adelaide, and member of the Research Centre for Reproductive Health
(now Robinson Institute), Adelaide. Currently he is Special Professor jointly in the
School of Biosciences and the School of Veterinary Medicine and Science at the
University of Nottingham, UK, and continues to maintain his links with Australia as
Adjunct Professor of Biochemistry at the University of Adelaide and through other
activities. He is curently Editor-in-Chief of the joint section ‘Reproduction’ for
Frontiers in Endocrinology and Frontiers in Physiology.

He has published over 300 scientific articles, mostly in high impact factor journals,
and has a current h-factor of 52, with over 9000 total citations. His current research is
focused on the molecular mechanisms of differentiation which regulate the physiology
of reproductive processes, with emphasis on ovarian and uterine functions in the
female and testicular physiology in the male. His work on understanding the
molecular basis of the aging process and the impact of the environment especially on
the early life is currently gaining impetus.
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The role of INSL3 in puberty and what it can tell us about adult
health and aging

Richard Ivell

School of Biosciences & School of Veterinary Medicine and Science,
University of Nottingham, UK

Insulin-like peptide 3 (INSL3) is unusual in being a hormone produced and secreted
uniquely by the steroidogenic Leydig cells of the testes, and by no other organ in the
male. Moreover its production is constitutive, acutely independent of the
hypothalamo-pituitary-gonadal axis, only reflecting the numbers and differentiation
status of the Leydig cells. Thus, the circulating hormone offers an ideal biomarker to
map the development of the testes during puberty, and therefore to monitor factors
likely to influence pubertal progression in boys, being an accurate biochemical
equivalent to Tanner staging. Moreover, since the numbers of testosterone-producing
Leydig cells are established at the end of puberty and do not change across the adult
lifespan, circulating INSL3 in young men can predict Leydig cell functional capacity
in older age and hence the potential for hypoandrogenemia-linked pathologies in older
men. However, we still know very little about the determinants of pubertal dynamics
in adolescent boys; future research must focus on the factors in childhood which help
to establish the final post-pubertal Leydig cell functional capacity and hence health
outcomes across the lifespan.
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Ravinder Anand-Ivell

Ravinder is currently Associate Professor for Reproductive Physiology and
Endocrinology in the School of Biosciences at the University of Nottingham in the
UK. She was previously Head of the Department of Reproductive Cell Biology at the
FBN in Dummerstorf, Germany, and before that Senior Research Fellow and Lecturer
at the Universities of Adelaide and South Australia. She graduated from Punjab
University in India with BSc and MSc Honours, MPhil and PhD (1996), specializing
in Reproductive Physiology, and was awarded an independent research fellowship by
the Indian Research Council, as well as holding a tenured Lectureship and Senior
Lectureship in Zoology at the same university. There followed two sabbatical stays at
the University of Hamburg, before moving to Australia in 2004.

Research

The focus of Ravinder’s research is to understand the molecular physiological
mechanisms by which cells of the male and female reproductive systems attain and
exercise their full functionality, and their pathology. The research centres upon
signalling mechanisms in primary cells of both male and female reproductive systems,
including gametes, involved in the differentiation processes essential for correct tissue
function. Recently this work has focused on the neohormones of the relaxin family of
peptides and their receptors, also including insulin-like peptide 3 (INSL3). This has
involved the establishment of highly specific and sensitive immunoassays to measure
INSL3 in body fluids from humans, rodents, and ruminants. Both relaxin and/or
INSL3 are proving to be very useful biomarkers with which to assess reproductive
health status, fetal development, puberty, and aging, particularly in the context of
lifestyle and environmental exposures.
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HE@EE (2
The fetal biomarker INSL3 as an indicator of fetal and postnatal health

Ravinder Anand-Ivell
School of Biosciences, University of Nottingham, UK

Following the ‘Barker hypothesis’ we now know that metabolic events during fetal
development can impact markedly on postnatal and adult health. Insulin-like peptide 3
(INSL3) is a unique fetal biomarker, being produced only by the fetal testes shortly
after sex determination at the end of the first trimester of pregnancy, and neither by
the mother, nor by the female fetus. Its function in the male fetus is to promote the
first phase of testicular descent, and its absence in mammals causes cryptorchidism.
Importantly, it can be measured in human amniotic fluid of male pregnancies at the
time of routine amniocentesis between weeks 12 and 20 of pregnancy. Using a large
cohort of amniotic fluid samples we have examined the relationships between
amniotic INSL3, other steroid hormones, endocrine disrupting chemicals, and birth
outcomes. Besides the expected endocrine relationships, we show that increased
parameter variance (‘“system noise”) is significantly associated with neonatal
pathology, emphasizing the importance of understanding systems dynamics during
fetal development. Although the INSL3-producing fetal Leydig cells regress at birth
and probably do not contribute to the pubertal population, the extent to which such
fetal programming, possibly acting via stem cells, may influence later development
and health is still unclear and requires further research.
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