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Fertility
A better way  - 10.30 am, Adelaide, Friday 7 June 2002
A naturally occurring human protein is showing promise as a simple treatment for infertility
 “We are planning a clinical trial in Australian women with infertility problems to start in 2003,” says University of Adelaide research leader, Dr Sarah Robertson, who is collaborating with Adelaide biotechnology company GroPep Limited to bring the treatment to market. 
Media opportunity at 10.30 am with one of the unit’s patients - a mother and her child at the Department of Obstetrics and Gynaecology, 6th Floor, North Wing, Medical School, Frome Road, Adelaide. (Mother available to talk about her experience of recurrent miscarriages and successful IVF treatment.)
“We know that many conceptions and pregnancies fail because the woman’s immune system rejects the foreign protein from her partner,” she says.
“Our studies indicate that a protein called transforming growth factor beta (TGF) moderates the immune response,” she says.
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 “In fertile couples, this protein helps induce tolerance naturally at insemination, but disruption in this response seems likely to account for a significant proportion of human infertility and pregnancy problems such as recurrent miscarriage.  Our findings have substantial ramifications in fertility treatment and diagnosis in humans, as well as in animal husbandry.”
Some 10-15% of couples in western countries are unable to have children.  Current treatment options such as IVF can be expensive, invasive and have a relatively low chance of success. 
“The new treatment will involve the application of a gel during intercourse,” Dr Robertson says. 
Dr Robertson’s work has been funded to the tune of $750,000 by the NHMRC.
“Sarah’s research demonstrates how a relatively small research investment can lead to discoveries that may be translated into an effective treatment for some of the millions of couples affected by infertility around the world,” says Dr Moira Clay, President-Elect of the Australian Society for Medical Research.
Yet only 1.5% of our health budget is spent on research – less than $12 per person. The USA spends $157 per person and the UK spends $45 per person. 
We spend more on Easter Eggs.
Relatively small research investments can make a huge difference in issues such as: 
Osteoporosis costs $1.9 billion per annum in direct health costs and a further $5.6 billion in indirect costs – lost earnings, volunteer carers, modifications and equipment
	Cardiovascular disease is responsible for $3.9 billion of total recurrent health expenditure.  40% of these costs relate to hospitalisation and 15% to nursing home care.
	Cancer costs an estimated $2 billion in direct health system costs. Skin cancer alone, costs more than $300 million.
	The direct health system costs of arthritis in Australia are estimated at $2.24 billion in 2000.  Indirect costs would triple this amount.  
	Dementia costs the health system more than $700 million. The cost is projected to increase 2.5 fold over the next 40 years. 
“Over the next five years there is a strong case for government to dramatically increase the share of the health budget committed to research. The payback will be billions of dollars in reduced health costs, and improved quality of life,” says Dr Clay.
For media interviews: 	Dr Sarah Robertson, ph (08) 8303 4094, mob (0402) 856 695
				Anne Hayward, 0419 893 922
				Niall Byrne, 0417 131 977.
For further information: 	ASMR President-elect Dr Moira Clay, 0417 863 688 or visit 				ASMR website: www.asmr.org.au
Background information
TGFb: A new therapeutic for the improvement of fertility?

We have found that TGFb when administered with paternal transplantation antigens can induce a maternal immune ‘tolerance’ which is critical for embryo implantation and survival.  In fertile couples, tolerance is induced naturally at insemination, but disruption in this response seems likely to account for a significant proportion of human infertility and sub-fertility.  We believe our findings have substantial ramifications in fertility treatment and diagnosis in humans, as well as in animal husbandry.

1. The Challenge: immune-related infertility and sub-fertility
Some 10-15% of couples of reproductive age in western countries are unable to have children.  In 1995 it was calculated that 5.1 million women had impaired fertility in the USA alone, with this figure projected to increase to 5.9 million by the year 2020 [1].  Despite considerable research and technical advances in the field of reproductive medicine, in vitro fertilisation (IVF) technology remains the most effective treatment.  However the rate of successful pregnancy following IVF is still very low, in the order of 15 to 25% per cycle.  The process is invasive and can cause great anguish to the patient, especially when there is no resultant pregnancy.  Undertaking an IVF program is also expensive: in the US, the cost of a pregnancy conceived by IVF varies between US$66,000 for the first cycle to US$114,000 by the sixth cycle [2].  The relative inefficacy of IVF, together with its high cost and associated psychological trauma necessitates that alternative approaches to infertility treatment are sought.

·	Current methods for infertility treatment need improvement. 

2. The Opportunity: TGFb and the immune response to pregnancy 

Successful pregnancy depends on a process of immunological adaptation to allow the mother to ‘tolerate’ the genetically foreign fetus.  Tolerance in pregnancy manifests as a ‘TH2 (antibody)-skewed’ immune response characterised by high levels of protective ‘blocking’ antibodies and suppression of damaging cytotoxic cells.  Women suffering infertility due to implantation failure, spontaneous miscarriage and inadequate placental development (pre-eclampsia) often have inappropriate or insufficient immune responses to paternal antigens [3-5].  Estimates of the number of couples with immunological problems vary between 5% and 50% of the infertile population.

	Immunological causes are suspected in many cases of infertility and sub-fertility. 


The mechanisms regulating this immune tolerance are not well understood.  However, it is becoming increasingly evident that important changes occur in the maternal immune system prior to embryo implantation, as the natural consequence of contact with paternal antigens at insemination [6,7].  Indeed a cumulative process of immunological ‘education’ leading to improved pregnancy success may occur as the result of repeated exposure to partner’s semen [5].
For the past 10 years our laboratory has researched the molecular and cellular mechanisms underlying the immune response to seminal antigens.  Using a rodent model we have now discovered a key role for seminal TGFb in eliciting maternal tolerance to paternal antigens [7,8].  Our studies indicate that TGFb in semen has a role analogous to that of TGFb in other mucosal tissues in driving the immune response in a TH2 skewed manner.  In healthy males, TGFb is present in semen in concentrations (>100 ng/ml) comparable to those in colostrum and exceeding all other biological fluids.  Seminal TGFb is synthesised in the seminal vesicles and prostate in the latent precursor form and is activated after deposition in the female reproductive tract [8].

	Seminal TGFb deficiency, inability to activate seminal TGFb, or insufficient exposure to paternal antigen in the context of TGFb may cause pregnancy failure in many infertile couples. 


3. TGFb: a new treatment for promoting fertility?

These findings may have a series of therapeutic applications in the treatment of couples suffering infertility with suspected immunological aetiology.  These include the administration of TGFb in combination with paternal antigens in the form of semen or paternal leukocyte preparations.  In its simplest aspect, treatment with TGFb might involve topical application to the cervix, in the form of a pessary used at natural intercourse.  TGFb might also be used in combination with paternal antigen preparations delivered to other sites, for example to improve the efficacy of currently available ‘immunotherapy’ treatments involving intravenous infusion of paternal leukocytes [9,10]. 

	TGFb may replicate and enhance the natural mechanisms for inducing maternal immune tolerance essential for successful pregnancy.


4. The Scope: applications in animal husbandry 
Early pregnancy loss is also a major constraint in breeding programs for livestock and rare or threatened species.  Embryonic mortality during the pre- and per-implantation period is the leading cause of poor pregnancy outcome when assisted reproductive technologies such as artificial insemination or embryo transfer are used.  Even following natural mating, variability in litter size and in the weight of offspring is an additional limitation with serious economic implications.
TGFb is a major constituent of the seminal plasma of all species so far examined, and may prove an effective seminal plasma ’surrogate’ that would replicate or augment natural exposure to semen in animals.  Major commercial gains are envisaged if reduced variability in reproductive performance can be achieved.
	TGFb may be used to promote breeding performance in livestock and rare or endangered species.
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National Health & Medical Research Council Research Fellow, Department of Obstetrics and Gynaecology and Reproductive Medicine Unit, The University of Adelaide
Sarah Robertson's research into the events of early pregnancy has brought her national and international recognition.
Following her early research in immunology, Sarah has been studying the cellular and molecular biology of the female immune response to semen, and its consequences for embryo implantation and placental development. Sarah's research has important applications in both clinical and veterinary medicine, and in the commercial sphere, where she has filed two patents.  Improved understanding of the immunological events of early pregnancy is vital for management of implantation failure, a major cause of miscarriage in humans and a significant constraint in livestock breeding programs.  A better understanding of immune problems impacting on placental development is likely to reduce public health costs, since it is now recognised that such problems, which can compromise fetal growth, are associated with disease susceptibility in adult life.
Sarah has many national and overseas collaborators and is regularly invited to speak at international scientific meetings.  Her highly productive research program is funded by national competitive granting agencies.  She is Editor of an international research journal and has recently been appointed to the Strategic Research Development Committee of the NH&MRC.

