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WHAT SHOULD A REPRODUCTIVE BIOLOGIST KNOW?

A human reproductive biologist basically needs to know everything, from anatomy and functions of the reproductive organs to societal issues, culture and ethics. It may be thought that a reproductive biologist only needs to understand the anatomical and functional aspects of reproduction however these are all considered of equal importance. Humans are social beings and therefore have not only physical problems dealing with reproduction for example infertility, contraception, sexual readiness, but also mental and social issues, which are further explained later on. There are many types of societies in the world as well as cultures and religions, which reflects the mentality of different groups of people. Different people think differently about reproduction and either have positive or negative views concerning reproduction and all aspects related to it including pre-marital sex, contraception, abortion and infertility. Therefore it is mandatory that a reproductive biologist needs to be completely informed and understand the values each person holds, their traditions, beliefs, morals and ethics apart from the functional anatomy of the reproducing body, dysfunctions and diseases. 

ANATOMY

The female reproductive system as well as the female gametes that are produced are structurally and functionally different to the male reproductive system and the male gametes. The reason for the differences between the systems and gametes is of critical importance to a reproductive biologist as contraception and problems associated with infertility are centered on the anatomy of the reproductive systems. For example it is important to know where the ovaries sit in the pelvic cavity, so as to perform surgical procedures to remove ovarian cysts and cancers. In terms of infertility following hyperstimulation, whereby a woman is induced to ovulate for PGD or IVF, information about where to insert the needle to collect the eggs is mandatory in the collection of the eggs. 

It is important to know that when a female has had a piece of her ovary removed for infertility reasons, it can be placed just under the skin in the arm where the eggs can be easily collected for ART. This is used in place of undergoing a more risky surgery or replacing the ovarian tissue back onto the ovary. This procedure assists in identifying ovulation as the follicles increase in size, which would be recognized as a growing lump on the arm. Anatomical information like this prevents the female having to have her oocytes collected monthly from her ovaries, unlike from her arm, which is far less complicated.  
A reproductive biologist needs to know about the anatomy of the sperm and ovum, where the DNA information is held (ie. in the head of the sperm) and motility of the gametes. The ovum is not motile therefore the sperm has to be in order for fertilization to take place, where the sperm uses its tail to swim towards the ovum. Many infertility problems stem from problems dealing with non-motile sperm and ovum that lack cytoplasm.

There is residual sperm left in the vas deferens, therefore when a male has a vasectomy, he is not immediately sterile as there are still sperm in the distal end of the vas deferens. The male must ejaculate a few times in order to remove any remaining sperm from the vas to prevent fertilization. Knowing about the position of sperm and what happens in each part of the male reproductive system, will allow the passage of knowledge to a vasectomy patient preventing them impregnating their partners. A number of problems can affect male fertility including a blockage in the passageway of the sperm, an error in sperm development and maturation or DNA replication. A reproductive biologist needs to be familiar with these anatomical conditions to be able to treat the male or assist him in reproducing using technology if he is unable to naturally.

Anatomy is crucial in terms of contraception. Different types of contraception target certain parts of the reproductive system to prevent ovulation, fertilization or implantation. Understanding where fertilization occurs (in the ampulla), where the sperm is deposited (close to the cervix), and the environment the sperm is deposited into assists in producing contraception preventing the sperm fertilizing the ovum. The male condom is used to prevent the passage of the sperm into the upper cervix and hence reaching the ovum. The contraceptive pill acts on the ovaries to prevent release of the oocytes, changes the lining of the womb making the environment hostile for implantation and thickens the cervical mucus forming a barrier preventing sperm swimming up the uterus and fallopian tubes. The intrauterine device (IUD) is implanted in the uterus to create a hostile environment to prevent fertilization. They also change the lining of the uterus and prevent implantation.

Sexually Transmitted Diseases (STDs) such as chlamydia, gonorrhea and genital warts greatly affect the function of reproductive systems. Different STDs affect dissimilar parts of the reproductive systems, for example chlamydia can cause pelvic inflammatory disease (PID), which is a critical link to infertility, and potentially fatal tubal pregnancy. However gonorrhoea can cause scarring and blocking of the fallopian tubes causing infertility.

Dysfunctions such as anovulation, endometriosis and polycystic ovarian syndrome (PCOS), which is a common hormonal reproductive problem affecting 10 percent of women of childbearing age, are also factors greatly affecting reproduction that have to do with the organs of the reproductive system. It is mandatory to understand the anatomy as it helps to understand the problems associated with infertility and assists in finding cures and treatments.

Anatomy is the most primary aspect of reproduction and encompasses the basic fundamentals that a reproductive biologist needs to know. Without anatomy there is no function, without the ovaries there is no ovulation, without the testes there is no spermatogenesis. The tissues, organs and glands are what becomes infected with disease and infection, hence knowledge of the anatomy of the reproductive system assist in understanding the consequences, such as infertility, that arise from the diseases, problems and dysfunctions inflicting upon them. Anatomical knowledge also aids with treatment and prevention of problems associated with infertility and contraception.  
FUNCTION

A reproductive biologist’s main concerns are with the reproductive tracts of the male and female, how they function, and how to keep them in working order. The reproductive biologist needs to know this so when disturbances occur they can perhaps trace the problem back to the source, and maybe find a solution.

Hypothalamic – Pituitary – Gonadal (HPG) Axis 

            [image: image1.png]Brain

Hypothalamus

Pltultary

Inh éve) T stosterone (-ve)




                   [image: image2.png]Hypothalamus

GnRH

ve)

}/ Pituitary

Inh ¢ve)

Progesterore (ve) +

FSH H

Estradiol

<:\>\ (\ ) Corpus luteum
~O—




The female cycle of ovarian activity reflects two distinct functions in the female tract:

· Preparation for the transport of gametes

· Implantation and development of the conceptus

In contrast, gamete and steroid production in males occurs continually after puberty, whereas female fertility is episodic. The difference is reflected in the absence of a positive feedback influence of testicular hormones on gonadotrophin release.

A reproductive biologist (RB) would need to know the workings of the HPG axis and the hormones involved with it, because if a person is infertile it may be due to a decrease in hormone production, secretion, or activation, the RB then knowing the source of the infertility could then if possible reverse it. For example, LH and FSH are needed to maintain spermatogenesis, and if a male has oligospermia or even azoospermia it may be due to this. Also in regard to assisted reproductive technology (ART) the knowledge of the HPG axis in females allows for the ability to stimulate the production of multiple follicles, as this is done via injections of FSH and LH. Gametogenesis is also an important process that a RB needs to know as disruptions to this process can cause genetic problems or inability to conceive

The Ovarian and Menstrual Cycles 
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The ovarian and menstrual cycles are important in the knowledge base of a RB. The knowledge of these allows the RB to understand the different monthly stages a woman encounters. Knowledge of the cycles allows for the understanding of timing of hormone release, follicle growth and development, and the growth of the endometrial lining in the different phases, and how to use this knowledge for example to either assist in pregnancy or even prevent it

Natural Family Planning

Natural family planning involves recognising the signs of ovulation. This method of contraception works by avoiding sexual intercourse during the ‘fertile’ part of the menstrual cycle, for example two days before and after ovulation (day 14). This is achieved my monitoring either changes in cervical mucus or basal body temperature. This method can be used during all parts of a woman’s reproductive life, however, it doe not protect against sexually transmitted infections (STIs). Therefore by knowing the changes that occur during these cycles a RB can advise a couple as to when intercourse should be avoided. On the other hand, knowledge of when a women ovulates is important for couple who are trying to conceive, and in some cases, missing this small window of opportunity may be the sole reason for ‘infertility,’ and it is also easily corrected by timing intercourse to match that of ovulation.

Contraception

There are three main ways in which contraception can alter the reproductive system functionally. For the female, this includes tubal ligation, and any device, implant or pill that chemically alters or suppresses hormones, and thus prevents the release of the ovum. For the male vasectomy is the main method of contraception that alters the man functionally. It is important for the RB to know how these methods work, and in terms of fertility perhaps even to overcome them. For example, men than have had vasectomies, and then want to have further children, the RB can then use ART for sperm retrieval.

Sexually transmitted infections (STIs)

Some common STIs are:

· Human papilloma Virus (HPV)

· Herpes simplex

· Chlamydia

· Gonorrhoea

· Trichomonas

· Syphilis

· Hepatitis B

· HIV

A RB needs to know the different and most common types of STIs, as they cause disruption to the current and future physiology of the reproductive tract. All the aforementioned STIs affect the functions of the reproductive systems in some way, especially as they are transmitted via intercourse, so they therefore stop reproduction to some extent. However most of these, such as HPV and syphilis are easily treated with antibiotics in the early stages, but untreated STIs have major effects for the reproductive system. STIs untreated can lead to pre –cancers or cancers of the genital tissues (HPV), infertility via blocked uterine tubes or vas deferens (Chlamydia and Gonorrhoea), damage to brain, spinal cord, skin, heart, aorta, hearing, eyes, as well as abnormalities (Syphilis). With the knowledge of these STIs a RB can perhaps determine the cause of some infertility or even use the knowledge to rule out the possibility of STIs causing the infertility, therefore making STIs an important knowledge base.

Assisted Reproductive Technology (ART)

A RB needs to know the different types of treatment used in ART, and the treatment will vary depending upon the problem. The treatments include:

· Timed intercourse

· Ovulation inducing drugs

· IVF

· ICSI

· FET

· Assisted hatching

· Preimplantation genetic diagnosis

However, the RB will also need to know about fertilisation, implantation and pregnancy in order to completely understand ART and be able to apply it, because knowing how they should occur (naturally) will allow the RB to recognise where the problems may lie when pregnancy does not occur. The knowledge of ART itself is important for a RB, because not every treatment is suitable for all situations, so the knowledge of how they all work allows the RB to apply the right treatment to the couples situation. Also in regard to ART is important for a RB to know the different types of diseases and problems that occur to both males and females in the reproductive tract, as they may be the cause of the infertility experienced by couples. These include:

· Male:

· Varicocele

· Infection (ie. mumps during puberty, STIs)

· Immunological (anti-sperm antibodies)

· Genetic factors (ie. Cystic fibrosis)

· Female:

· Hormonal imbalances

· Polycystic ovary disease

· Endometriosis

· Infection

· Immunological

Lifestyle factors can also become a problem for couples that are trying to conceive. These include smoking, age, weight, stress and environment (ie working conditions). A RB needs to know how these factors can affect the reproductive system, and why these factors can be a problem. For example age and fertility are inversely proportional and as time increases fertility decreases dramatically, therefore a RB knowing this can better inform older patients to why perhaps they cannot conceive.

Cancer

Cancers of the reproductive organs and tissues include:

· Ovary

· Uterus (body and cervix)

· Female breast

· Prostate

· Testis

· Germ cell tumours of testis and ovary

Hormones play a role in some of these cancers but not all, as some cancers are hormone sensitive and others are hormone resistant. It is important for a RB to have a knowledge base that includes how reproductive cancer’s form, how they are treated and the risk factors involved with them, as this will allow the RB to recognise the signs and symptoms of these cancers in their patients. In regard to ART the RB should be informed as to the process of preservation of gametes for individuals that are faced with reproductive cancers and the necessary steps needed for a post chemotherapy patient to conceive and the probabilities of it occurring.

PUBLIC HEALTH

Other than knowing the function and structure and all those aforementioned, a human reproductive biologist should also be aware of Public health issues. Reproductive health is a state of complete physical, mental and social well-being in all matters relating to the reproductive system and to its functions and processes. By means of application of health promotion, disease prevention, public education and intervention designed to improve reproductive, sexual health and enhance the quality of life; it addresses physical, mental, environmental and sexual health issues of communities and populations through organized, interdisciplinary efforts. Some common existing local and national reproduction health problems are STDs, teen pregnancy, abortions, contraception & infant mortality etc. It is important to be aware of such problems in individual population and its impact on global population.

Australia is thought to have the sixth highest teenage pregnancy rate among Organisation for Economic Co-operation and Development (OECD) countries (Skinner & Hickey as cited in PHAA 2005) accompanied by a very high rate of abortions. When considering the rate per 100 women, Australia has 23.9% (women < 20 years old), compared with Denmark, which has 14.8% and the Netherlands 4.2%. It is the second highest rate in the 'developed world' except for the US where it is 32.1% (Bankole et al as cited in PHAA 2005). According to Department of Health (2004), national abortion rates were estimated to be 19.7 abortions/1000 women, while in WA induced abortion was 18.2/1000 women of reproductive age (15-44 years). Although there has been a general decreasing trend in abortion statistics compared to yesteryears, there is still potential for reduction in the rate of unwanted pregnancy in Western Australia and globally. But what are the social, religious and ethical implications associated with abortions? Has it increased people’s reliance of abortion to control fertility? Has it changed our morals?

 One other way of combating high abortion rates is using birth control modalities. Another important factor as to why a human reproductive biologist should be well-informed and aware of the benefits and constrains of contraception. It has been proven by many studies done globally that using contraception within defined time constraints can reduce the risk of unintended pregnancy. But what are the problems with contraception? E.g. In USA, they did a study involving the participation of 83 women (between 15 to 44 years old) who were presenting for pregnancy termination; Out of which 46% were 21 years of age or younger. The results showed that a total of 71% had no real knowledge of the existence of emergency contraceptive options; 26% had some limited knowledge, and only 3% had somewhat complete and valuable information. Assuming a 75% effectiveness rate for the emergency contraceptive pill, 38% of the surgical pregnancy terminations performed on this population of women could have been avoided. Although contraception is seen as an essential preventive health service as it reduces the number of unintended pregnancies and thus the need for abortion; the underutilized contraceptive options can be due to a whole bunch of reasons like lack of patient-doctor awareness, lack of availability, proper knowledge and usage contraception etc; most of which are constrained by religious, cultural and socioeconomic differences among the various population.

 How about countries like India, Middle Eastern or Africa who have limited (if any) accessibility of contraception and abortion due to socioeconomic or religious problems? How does it impact on global population growth? After all, is it through human reproduction that constitutes population growth. According to the World FactBook (2005), the current world population is ~ 6.4 billion and is expected to rise to 9 billion in 2054, with 90% of the growth occurring in Africa, Asia and Latin America.  Imagine the environmental impact it will impose on of the already-scarce-natural resources, our health and the overall quality of life. These are issues that a human reproduction biologist should be aware of.

So why are such statistics important to a human reproduction biologist? Why do we need to be aware about the conditions beyond our own?  Firstly, this is because the knowledge of such statistics is essential as it provides an overall representation of the impact of these human reproduction issues in individual society and globally; Secondly it enables one to perform important evaluation assessments, theories and studies so as to understand cultural/religious/moral/socioeconomic constrains underlying it (which will be addressed later); and talking about overpopulation means confronting sensitive issues such as birth control and family planning - which conservatives and most religious groups adamantly oppose. Therefore providing appropriate information and multiple strategies/options, promoting long term awareness of public understanding and educational programs that seek to increase individual and public knowledge about reproductive health is of critical importance to a human reproductive biologist.
MORALS AND ETHICS

One role of a reproductive biologist is to educate.  They have an extensive knowledge of all things to do with reproduction, and with that comes the management of fertility.  They need to be able to convey this information to another person, be that a patient or a friend or simply someone seeking information.

A reproductive biologist must always keep an open mind, and give the information without bias and in an empathetic manner. They are also responsible for counselling and having knowledge of religious and cultural beliefs, the ethical issues associated with ART as well as people’s moral outlooks. Reproductive biologist needs to be familiar with ethics and the laws surrounding ART and associated procedures and must adhere to them when giving advice. They have to be sensitive to individual’s ethical viewpoints on such controversial technologies as PGD and the consequences associated with them. 

Reproductive biologist also needs to know about what changes may be upcoming to procedures by councils such as the Ethics Committee etc, and how this may affect future patients’ options to the technologies.

 Some cultures may not accept certain aspects of the technology and so the reproductive biologist needs to be able to communicate and discuss other options.  Some people may also have cultural reasons for not wanting to see a male gynaecologist, so the reproductive biologist must try and accommodate them or find alternatives. RB should have a good knowledge of some of the fundamental cultural differences so that they do not offend any of their patients or appear ignorant. Some people’s religious beliefs may prevent them from certain procedures and the reproductive biologist needs to know about this. Catholics for example may first like to try natural methods such as planned intercourse so this should be encouraged as a first option of treatment by the reproductive biologist. Therefore being aware of religious differences is important because an reproductive biologist needs to know the limitations of what can be offered to the individual.
Counseling may have different functions and/or goals depending on the life situation of the individual (e.g. married, single or lesbian woman) and the treatment desired (e.g. embryo donation, surrogacy), and the reproductive biologist should be aware of these factors and issues.

The reproductive biologist should be able to provide information concerning the social and the emotional issues associated with planning reproduction. Such as- the reflection of individual problems and (family) history, the acceptance of the situation, work on alternative life and self-concepts for the future, the development of coping strategies and strategies to minimise distress, contraceptive issues such as the duration of birth intervals, and respective options according to the couples’ beliefs, problems associated in dealing with changes in moral and ethical perspectives by unexpected situations. For example, dealing with an unwanted pregnancy and having to decide whether or not to have an abortion, when otherwise you would never morally support that decision.

So as you can see a Reproductive Biologist needs to be well trained to be able to deal with a multitude of situations as no two individuals are the same and will have different needs. They must have knowledge of the technical aspects of these procedures, but more importantly need to be able to interact with their patients at this often stressful and confusing time of their lives. Knowledge individual cultural, ethical, religious and moral beliefs can help the reproductive biologist provide appropriate information. Being aware of public health issues, such as public education, abortion, contraception in individuals and society, as well as overall impact on world population also increases the resources that they can draw from when providing information.
