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Opera, Injections and Ornithology: The Weird and Wonderful History of Hormones

During my medical career, I’ve witnessed some incredible advances that have transformed medical practice and, more importantly, patients’ lives. Developments that my classmates and I would have scarcely believed possible on our daunting first day at Manchester University’s School of Medicine back in 1988.

In the past four decades, we’ve introduced diagnostic tools that can cut waiting times for vital treatment from months to mere days, and HIV/AIDS, a virus that once carried a cruelly inevitable death sentence, is now, with antiviral treatment in the early stages of infection, a chronic (long-term) but manageable condition. When I was in New Zealand in 1995, I looked after patients with HIV and AIDS who were admitted to hospital really unwell, often with pneumonia, and their prognosis was often bleak. Now, thankfully, the outlook for patients diagnosed with HIV and AIDS is completely different and much better.

The new millennium brought huge advances in the world of surgery, most notably the da Vinci robotic surgical system, which allows the most skilled surgeon to perform complex operations beyond the limits of their human capabilities. This is a minimally invasive approach with smaller incisions and faster recovery times for procedures including colorectal, gynaecological and urological surgeries; more than 14 million of these procedures have been performed worldwide to date.1

As physicians, we are constantly pushing medicine forward, striving for the next test, the next procedure, the next cure.

However, in the nearly forty years since I started medical school I have prescribed hundreds of different medicines to patients but there are very few that I can honestly say are safe, effective and transform the health and lives of patients.

Penicillin and many antibiotics really are ‘miracle drugs’ that have saved and improved lives – other miracle drugs include the hormones insulin, levothyroxine (a thyroid hormone), progesterone, estradiol and testosterone. But there are actually vanishingly few drugs that have been phenomenal breakthroughs with little risk to future health.

In the 1950s, corticosteroids helped disabled people to walk, then antipsychotics restored calm and composure to people with psychosis. In the 1960s, synthetic hormones were introduced as contraceptives, benzodiazepines (so-called minor tranquilisers) reduced anxiety, amphetamines served both to improve mood and act as a weight-loss treatment, while barbiturates were prescribed to improve sleep and reduce anxiety. In the 1970s, antidepressants were developed with the launch of Prozac in the 1980s. Then in the 1990s, the anti-inflammatory drugs Vioxx and Celebrex were introduced as ‘safe’ treatment for arthritis and pain, and glitazones were promoted as novel drugs for diabetes.

However, as you will read in this book, many of these drugs have been shown not to be miracles after all, but to be associated with many harmful risks and unwanted side effects. Vioxx and Celebrex have been withdrawn due to their association with heart disease and stroke and many glitazones have been withdrawn or their use restricted due to risk of liver damage and bladder cancer.

Yet despite this, women aged fifty and above now take significantly more prescription drugs in both the US and the UK than they did fifty years ago. Around half of women over fifty take five or more medications, and it is now common for women over eighty to be taking seven or more.

As Dr Marcia Angell writes in her book The Truth about the Drug Companies, once upon a time, drug companies promoted drugs to treat diseases. Now it is often the opposite. They promote diseases to fit the drugs in their stable.

Yet natural hormones – progesterone, estradiol and testosterone – have often been overlooked, ignored or just dismissed. People are confused as they think these are hormones just for our periods and fertility so do not have other functions. Many wrongly think that all hormones are the same – so the hormones referred to as ‘estrogen’ and ‘progesterone’ in contraceptives are the same as natural hormones, which you will soon learn is completely wrong.

And when it comes to improving hormone health, consumers are forgetting the role of hormones as a treatment, so women are bombarded with adverts for various supplements and treatments promising to give them more energy, better sleep, hair, skin and nails. How does menopause shampoo replace your missing hormones or wearing a ‘breathable’ vest replace the missing hormones that are the cause of symptoms?

Of course, we all would like to work out how to have longer, happier, healthier lives – this quest is one that dates back thousands of years. Yet these hormones – progesterone, estradiol and testosterone – have been ignored at both women’s and men’s peril so the time is right to understand the link between them and longevity.

Even before hormones were officially ‘discovered’, medicine had been trying to manipulate them for millennia – and not always to positive ends, as I will be sharing in this book. Medicine should be progressive and ever-evolving: we learn by our experiences, our experiments and through our interactions with patients. While we quite rightly always look forward, it’s important not to forget those who have come before us and acknowledge their theories and findings that set us on the path to discovery.

So, let’s delve into the history of hormones: the good, the bad, the jaw-dropping and the downright strange . . .

YIN AND YANG: TRADITIONAL CHINESE MEDICINE AND THE IDEA OF BALANCE

Though the term ‘endocrinology’ (the study of hormones) wasn’t officially coined until the twentieth century, Chinese healers were practising a form of endocrinology more than two thousand years ago.

While ancient Chinese medicine practitioners didn’t possess the knowledge or understanding of glands, molecules or the role of hormones as chemical messengers that form the bedrock of endocrinology, what they did develop was the concept of yin (negative, dark and feminine) and yang (positive, bright and masculine). It was believed that maintaining a balance between yin and yang was essential for health and wellbeing – a concept that is arguably an early forerunner of the importance of hormonal balance in the body that is central to modern endocrinology.

Another area where traditional Chinese medicine paved the way for the study of hormones is the idea that humans have different life cycles. Long before hormones were discovered, Chinese physicians recorded detailed observations of puberty, menstrual cycles, pregnancy changes and menopause. These were explained through shifts in jing (‘essence’), qi (‘vital breath’), shen (‘spirit’) and yin–yang, and their careful observations helped frame the idea that there are underlying internal substances in the body that change over time – which of course are our hormones.

SADISTIC CRUELTY AND SONGS OF PRAISE: THE CASTRATI 

Ancient Greek physicians and philosophers including Hippocrates and Aristotle believed that our reproductive glands – ovaries and testes – influenced temperament and mood. Many people understood that the removal of the ovaries or testes negatively affected sexual behaviour, strength and mood, but the underlying mechanism was unknown before progesterone, estrogen and testosterone were discovered in the 1930s.

Castration is the term usually used for removal of the testes but it can also relate to removal of the ovaries. Certain drugs and treatments even used today (for example, hormone-blocking drugs and radiotherapy) damage the testes and ovaries to the extent that this leads to a medical castration.

The use of castration through history is not only for medical purposes, but is intertwined with religion, cultural beliefs, political power and, of course, as a tool of oppression. In some ancient fertility cults, such as the followers of the goddess Cybele in Asia Minor (modern-day Turkey), Rome and Greece, male priests underwent castration as a sign of devotion to the mother goddess. In the royal courts of China and the Persian and Byzantine empires, castrated men – known as eunuchs – held high positions in royal households and the military, with their inability to father children seen as a way of maintaining commitment to their post and unwavering loyalty to their leaders.

And throughout history, castration has been used as a tool of punishment and oppression, from the castration of slaves to increase their market value, of prisoners of war, and of perpetrators of sexual crimes in medieval Europe.

But one form of castration, performed in the pursuit of musical perfection, perhaps stands out as one of the most barbaric of all. Forget Mozart: in the Baroque period of 1600 to around 1750, the castrati – male singers famed for their falsetto voices that surpassed even the most melodic of mezzo-sopranos – were opera’s biggest rock stars.

Their celestial talents attracted huge audiences in cathedrals and opera houses across Europe. In scenes akin to Beatlemania a few centuries later, the castrati even had their own gaggle of devotees, who would sport medallions bearing their favourite singer’s likeness, and who would fawn, weep and even faint during performances.

But behind those angelic voices delighting both European royalty and the Vatican lay a deeply disturbing practice. For from the sixteenth century, generations of Italian boys were castrated so their voices would combine the high register of a child’s and the vocal power of a man.

The reason? An edict dating back to the Christian apostle St Paul forbade women to sing in church to preserve the purity of the music, thus creating the need for male singers capable of hitting those high notes during services.

And that’s where the castrati came in. Officially, the Vatican forbade the practice of castration, but in reality, Rome turned a blind eye. And so, from around the mid-1600s, promising young singers, often from impoverished backgrounds, were selected to undergo castration to preserve the purity and pitch of their voices.

The popularity of the castrati spread throughout the Church, and they found a whole new adoring audience with the emergence of opera in the seventeenth century. Feted by composers including Handel, some of the castrati courted fame, and enjoyed riches beyond their wildest dreams.

But for many, their path was less successful, with many enduring infection and physical pain as the result of this cruel practice. Castration before puberty not only affected the young castratos’ vocal cords: a lack of testosterone also meant that the singers’ bones didn’t harden and so grew unusually long, resulting in them growing remarkably tall with abnormally large rib cages.

Thankfully, changing fashions and the advent of medical ethics meant this terrible practice fell out of favour in the nineteenth century, but the last-known castrato lived until 1922.

FROM FINE DINING TO TESTOSTERONE: BERTHOLD’S BIRDS

Medicine’s manipulation of hormones wasn’t just reserved for the world of entertainment, but in fine dining too.

A culinary delicacy dating back to Renaissance times, the capon (a castrated male chicken) was considered the king of birds, frequently featuring as the centrepiece on heaving dinner tables across Europe at Christmas and other times of celebration. In a practice that carried on in the UK until the 1980s (when it was made illegal), young roosters were castrated before they had a chance to mature. The lack of sex hormones meant the capon were not only more docile, but had more flavourful, tender meat so prized that they were even mentioned in Shakespeare’s As You Like It.

You may well be thinking what on earth do capons have to do with the history of endocrinology?

Enter stage right German physiologist Arnold Berthold. In 1849, these highly valued birds caught the eye of Berthold, not in the pursuit of taste, but to better understand the biological processes behind castration. Berthold’s experiments involved removing the testes of young roosters and he discovered that, in addition to losing secondary male characteristics such as their comb (the fleshy red growth on top of their head) and wattle (the flap of skin on their throat), the capons did not crow, fight or show any interest in mating with females.

Berthold then took his experiments one step further: after transplanting testes from a healthy rooster into a capon’s abdomen, he found that transplantation restored the same secondary sex characteristics and aggressive behaviours castration had deprived the birds of. And after dissection, he discovered that the transplanted testes established a new blood supply, so he concluded that the testes released a substance into the blood that affected the animal’s development and behaviour.

While it would be another eighty years before the hormone testosterone was officially discovered, Berthold’s experiments made a vital early link between how the functioning of the testes impacted an animal’s physical and behavioural characteristics.

CLAUDE BERNARD AND THE ‘MILIEU INTERIEUR’

While Berthold’s capons may have earned a place in the Shakespearean canon, theirs is not the only theatrical link to the early world of hormones.

A physician credited with laying critical theoretical groundwork for the later study of endocrinology, as he discovered the concept of hormones, was Dr Claude Bernard. His first love wasn’t physiology, but theatre. Born in France in 1813 to a failed winegrower and a peasant mother, Bernard was tutored in Latin by a local priest and later educated at a Jesuit-run school where no natural sciences were taught. Upon leaving school without a diploma, Bernard managed to secure an apprenticeship to an apothecary in Lyon. Bernard’s later distinguished medical career nearly didn’t come to pass; he spent his limited spare time going to the theatre, much to the annoyance of his employer, who terminated his apprenticeship. Back home again with his family, Bernard devoted his time to writing, eventually producing the five-act drama Arthur de Bretagne. He headed to Paris, play in hand, with the aim of seeking his fortune. Literary critic of the day Saint-Marc Girardin read his play and had some sage words of advice: ‘You have studied pharmacy; study medicine, you will thereby much more surely gain a livelihood.’ Fortunately for medicine, Bernard heeded the suggestion and promptly enrolled at the Paris Faculty of Medicine. Among his major contributions to the medical world was his seminal work Introduction to the Study of Experimental Medicine, which transformed medicine into a true science. In the book, Bernard established general principles for scientific study, moving medicine away from relying on anecdotal or speculative theories to hypothesis-driven experiments carried out in controlled environments.

Before Bernard, scientists believed that all bodily regulation happened through the nervous system. Bernard challenged that idea and showed that our bodies also use internal chemical signals, laying the groundwork for the concept of hormones. He introduced the idea of the ‘milieu interieur’, which literally means internal environment of the human body, made up of ‘organic liquid that circulates and bathes all the anatomic elements of the tissues, the lymph or the plasma’. Bernard likened this environment to an internal greenhouse, and wrote: ‘The fixity [stability] of the internal environment is the condition of free, independent life’. He was describing the term we now use: homeostasis – the process by which we can maintain a stable internal environment, such as our body temperature and blood glucose levels, despite changes in external conditions.

So although he did not actually isolate any specific hormones (that came later), he discovered the concept of internal secretions from different organs, our internal environment, working together as they respond to each other and showed that chemical messengers (known as hormones) regulate our bodies.

BROWN-SÉQUARD AND THE FOUNTAIN OF YOUTH: QUACKERY, OR JUST AHEAD OF HIS TIME?

Another French connection in the history of hormones came with the work of Charles-Édouard Brown-Séquard. Born in 1817 to a French woman on the island of Mauritius in the Indian Ocean, Brown-Séquard had a difficult start in life. When his father, an American merchant sea captain, was lost at sea shortly before his birth, mother and son were left in dire financial straits, surviving on his mother’s meagre earnings as a seamstress. His mother scrimped and saved enough money to send her son, a promising student, to Paris so he could pursue a career in medicine. He eventually completed baccalaureate and doctoral degrees at the respected Faculty of Medicine in Paris. However, tragedy struck for the second time in young Brown-Séquard’s life when his mother died before he finished his studies, leaving him without a family and financial backing.

It is perhaps that drive to succeed from a young age that led Brown-Séquard to push the boundaries of medicine throughout his long and esteemed career as a physician, often funding his own research.

Much of his work lay in the field of neurology, particularly in epilepsy, which saw him earn global fame and respect from his medical peers. He was far ahead of his time to the extent that he was ridiculed in June 1889 when he presented his theory to the Society of Biology in Paris that the testes contained an active, invigorating substance that, when injected into men, could have rejuvenating properties. Brown-Séquard challenged the incorrect medical belief that our organs acted mechanically and independent of each other. He argued that our organs secreted biologically active substances that influenced distant parts of our bodies.

His notion sounds obvious today, but at the time it was radical. Other doctors were unwilling to listen.

In his Paris presentation, Brown-Séquard, by then seventy-two years old, revealed he had actually injected himself with extracts from dogs and other animals – a mixture of blood from the testicular veins and semen – with reportedly dramatic effects. Since self-injecting, Brown-Séquard announced that he had experienced marked improvements in his strength, stamina and sexual prowess. His claims sparked global media attention, and the field of organotherapy – a practice using the extracts of animal glands or organs for therapeutic effects – was born.

He hypothesised that the testicles produced a chemical that affected energy, strength and ageing, which, of course, directly parallels what we now know as the effects of the hormone testosterone.

When peddling his extract, Brown-Séquard gave away free samples to other physicians, and he consulted with patients worldwide clamouring to get their hands on this new treatment. One such patient was seventy-year-old Jason Gamble from San Francisco, who was injected with lamb testicular fluid by his physician. Within a few days he reported he was more limber, had better digestion and more energy. When news of Gamble’s transformation spread, livestock dealers in the San Francisco Bay area struggled to keep up with record demand from doctors wanting guinea pigs for dissection so they could replicate the Brown-Séquard operation in their own practices.

Physicians and chemists around the world began investigating whether the internal secretions of animal organs could indeed have healing or rejuvenating properties. In the following years, a number of researchers began studying the internal secretion of glands. Within a short time about 12,000 physicians were using Brown-Séquard’s ‘fluid’. Over the next few years, more than 1,300 physicians tried to use organ extracts to treat a diverse number of disorders.

But while Brown-Séquard initially made headlines around the world, many fellow physicians and the public soon began to dispute and even ridicule his theory. Critics pointed out that his findings, based on self-experimentation, were too subjective and lacked the scientific rigour to be taken seriously. Others tried, and failed, to replicate his results. Here was a physician with decades of credible research and practice, now reduced to pseudoscience and sensationalism. It was an inauspicious end to an illustrious career, and one that I imagine must have wounded Brown-Séquard deeply.

So while his famous ‘testicular extract’ injections were scientifically flawed, the underlying idea that the testes produce a substance affecting vigour and health was remarkably prescient and paved the way for the eventual discovery of testosterone, which came in 1935, forty-one years after his death. Despite being heavily criticised at the end of his career, modern medicine now looks upon Brown-Séquard not as a fantasist, but a pioneer.

There was another eminent doctor also working in the field of testicle transplantation research, the surgeon Serge Abrahamovitch Voronoff. He was born in Russia in 1866, and then moved to France for his studies; between 1896 and 1910, Voronoff worked in a clinic in Egypt, where he became interested in the long-term effects of castration.

He was a pupil of Nobel Prize-winning transplant pioneer Alexis Carrel, who devoted his career to exploring the link between the testes and longevity. And Voronoff also bought into Brown-Séquard’s enthusiasm, performing the life-extending injection on himself.

Over the next decade, Voronoff performed testicle transplants on more than 500 goats, sheep and bulls, implanting organs from younger specimens into older ones. He observed that the new, transplanted testicles had reinvigorating effects on older animals and became convinced he had discovered a method for slowing down the ageing process.

Buoyed by his success with animal-to-animal transplantation, he began experimenting with xenotransplantation – transplanting tissues from animals directly into humans. Only this time he didn’t use farm animals as his donors, but primates. Voronoff began transplanting slivers of baboon or chimpanzee testicular tissue into the scrotums of men, where the grafts, only a few millimetres in size, would quickly merge with the human tissue. Voronoff stated his treatment had miraculous benefits, including increased memory, reduced fatigue, enhanced eyesight and libido – plus, of course, a longer and more youthful life. The operation, Voronoff also boldly revealed, might even help to cure schizophrenia.

The first official transplant of a monkey gland on a human body took place in June 1920. Three years later, Voronoff’s work was applauded by over 700 scientists at the International Congress of Surgeons in London.

Like Brown-Séquard before him, Voronoff’s treatment became hugely popular, earning him worldwide fame and the nickname ‘the monkey gland doctor’. Wealthy men across the world signed up for the surgery, and by the early 1930s hundreds of men had been under the knife. To cope with the huge increase in demand, Voronoff opened a monkey farm in a villa on the Italian riviera: Voronoff’s Castle, as it came to be known, employed a former circus animal keeper to keep the primates in check, and boasted its own in-house laboratory to collect tissue supplies needed for his surgeries. Voronoff’s success afforded him a lavish life with an entourage of butlers, valets, secretaries, drivers, two chiefs of staff and a few rumoured mistresses.

However, like Brown-Séquard, Voronoff’s career came to an abrupt end as proof of efficacy of his methods was rooted in anecdotal evidence, not controlled studies, resulting in his critics – other doctors – stating effects were placebo rather than physiological effects. Doctors made no effort to try to understand the effects and benefits of what he was doing.

Also, despite his surgery’s initial popularity, many of the grafts failed to take effect. When he died in 1951 after a fall, few newspapers reported his death, and those that did ridiculed him. Yet another trailblazer in medicine who has been misunderstood and mocked for being forward-thinking and inquisitive.
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Not Just for Men: How Testosterone Became the Most Misunderstood of Hormones

THE DISCOVERY OF TESTOSTERONE

Long before the hormone testosterone was discovered, physicians had been aware of the biological effects of the testes. Remember Brown-Séquard, the forefather of modern endocrinology, and his rejuvenating elixir distilled from the testicular juices of animals such as dogs and guinea pigs?

Researchers later discovered that testosterone was present in male urine, but the volumes were low and logistically it was harder to obtain urine from men than to obtain the other two hormones (progesterone and estradiol) from pregnant women. Scientists again needed to work really closely with pharmaceutical companies for their supply of urine for testosterone research and also to fund the research to make a testosterone-like product that they could market.

The German scientist Adolf Butenandt, who identified the chemical structure of estrone, collected 25,000 litres of men’s urine from which to distil testosterone. He used urine from men who had been arrested and were in the police barracks in Berlin. He also obtained urine from numerous male prisoners, which was costly and often problematic to transport. However, only very small amounts of testosterone could be isolated, even from these large volumes.

In the same way that they had done for estrogen and progesterone, scientists and researchers needed to make a synthetic form of testosterone.

The first person to make testosterone synthetically was scientist Ernst Laqueur, who we met in Chapter 7, a professor of pharmacology at the University of Amsterdam and co-founder of the pharmaceutical company Organon. In May 1935, Laqueur and his team were the first to successfully isolate and extract a tiny amount of a new hormone from bull testes that he named ‘testosterone’. Just three months later Butenandt was able to isolate testosterone and work out its molecular structure. Butenandt’s work was made public in August 1935, a week ahead of that of Leopold Ružička, a Croatian chemist working in Switzerland.

Once it was discovered how to make synthetic testosterone (with a different chemical structure to the natural hormone) in a laboratory there was no need for the urine and there was increased interest in making testosterone to sell and market.

Working in collaboration, Butenandt and Ružička then successfully created a chemical and synthetic type of testosterone through synthesisation, a process where a hormone is developed via a series of chemical reactions, purification and testing. Their work led to the world’s first-ever stable testosterone treatment that could be mass produced, leaving behind the weird and wonderful glandular guesswork popularised by the likes of Brown-Séquard and Voronoff, and in 1939 Butenandt and Ružička were awarded the Nobel Prize in Chemistry.

Now medicine – finally – had the science, the next step was to find different types of synthetic testosterone that would be stable enough to be used by humans, have long-lasting effects when taken, and in a form that was easy to manufacture to capitalise on and monetise this scientific breakthrough.

TESTOSTERONE TREATMENTS

In the 1940s, synthetic, chemical testosterone was prescribed to males for a whole range of physical conditions including hypogonadism (also known as low testosterone) delayed puberty, fatigue and insomnia, infertility and even to men whose ability to work had reduced.1

The synthetic hormone was also prescribed to people with muscle wasting, including those who suffered the horrors of the Nazi concentration camps, and decades later, it was used at the height of the HIV/AIDS crisis to combat the effects of muscle wasting the virus causes. It was also prescribed to patients experiencing side effects of radiation treatment, and even as a supposed cure for chilblains in members of the armed forces.

Testosterone was prescribed for psychological conditions too: up until the 1980s, psychiatrists used it in the treatment of depression, melancholia and psychosis.2

One early stumbling block with testosterone was how patients could be given a therapeutic dose safely. The testosterone treatments were given via an intramuscular injection that needed to be repeated every two to three days because the testosterone does not last long in the body. Repeat visits to the doctor’s surgery several times a week proved inconvenient, as well as being far from ideal for those with a phobia of needles. Oral pills were the obvious solution but for one problem: when taken orally, synthetic testosterone is rapidly broken down in the body and very little actually survives the journey through the digestive system. Higher doses weren’t the answer either, as too much testosterone can potentially damage the liver, leading to liver toxicity.

So the delivery method in the early years remained via injection only. That is until a group of researchers associated with Butenandt discovered that adding a small amount of chemicals from the ethinyl group gave synthetic testosterone a helping hand, making it more stable and able to withstand the human digestive process. Ethinyl also made the testosterone orally active, so that it was able to be taken as a pill known as ethinyltestosterone. But while adding ethinyl and methyl made it easier to take testosterone, these new compounds had major drawbacks in that long-term use could lead to all manner of liver complications, including jaundice and liver tumours.

However, in the 1950s scientists developed the new, longer-acting form of synthetic testosterone by attaching a fatty-acid chain to the testosterone molecule. This addition slowed down the rate at which testosterone was broken down in the body – extending it to a period of weeks, not days – which also led to more stable levels.

The big problem with testosterone is with nomenclature. All products – whether they are the natural testosterone in our bodies, natural body identical testosterone gels or creams or the multitude of synthetic testosterones that have been manufactured over the years – are simply referred to as ‘testosterone’. This causes confusion with clinicians, regulators and patients.

BODYBUILDING, MISUSE AND THE BLACK MARKET

In the early years of testosterone treatments, physicians – and the public – began to notice that testosterone treatment (using synthetic testosterone) not only restored muscle mass, it also increased it, as well as boosting stamina and leading to a quicker recovery from physical exertion.

This was of particular interest to bodybuilders, and from the late 1940s, bodybuilders in America and the Soviet Union began experimenting with synthetic testosterone preparations in the pursuit of peak physical power and performance.

Synthetic testosterone use spread through schools, colleges and gyms, eventually infiltrating the ultimate competition arena: the Olympics. In the early 1950s, the American sports physician Dr John Ziegler worked with the pharmaceutical company Ciba to develop a new treatment that exploited the muscle-building properties of synthetic testosterone, without the unwanted virilising effects such as increased hair growth and deepening voice. The result was Dianabol, a long-acting, oral treatment that became the first widely used anabolic steroid of choice for the bodybuilding and sporting communities.

In the 1950s and 1960s, the pharmaceutical industry became more interested in new synthetic testosterones than in natural testosterone itself and concentrated its research on the chemical modification of steroid testosterone molecules in order to produce anabolic steroids – these are still often mistakenly referred to as ‘testosterone’.

In 1967, the International Olympic Committee banned the use of performance-enhancing drugs, including synthetic testosterone and anabolic steroids, during Olympic competitions. Frustratingly, it included natural testosterone in this ban, which is still enforced today.

By 1976, the number of synthetic testosterones available had grown to more than 1,000. With increased use came worrying reports of side effects. Many synthetic testosterone preparations can increase risk of cardiovascular disease, stroke and clot.3 Liver disease has been associated with some types of synthetic testosterone. They can lead to infertility in men, weaken tendons and collagen and increase risk of tendon rupture.4 Acne and skin changes can also occur.5 These risks are increased when taken alongside other drugs.

However, these are not risks that are associated with the natural, body identical testosterone. Again, think of the perfectly fitting key (testosterone) in the right lock (testosterone receptor), whereas all the synthetic testosterone products are the poorly made keys that either do not fit into the lock or cannot turn and unlock the door.

LOW T, AND THE MOVE TOWARDS MODERN PREPARATIONS

In the latter part of the twentieth century, new formulations for testosterone were developed, moving away from oral pills and injectables to natural gels and creams.

In the late 1990s, changes in legislation meant that, for the first time, Big Pharma in the US were permitted to market prescription drugs directly to their patients (where previously they had to court time-pressed healthcare professionals in their fight for market share). Glossy ads showing healthy, laughing and positively glowing models in their prime of life abounded, all with a catchy tagline promising that this or that drug could cure your ailments, calm your mind or make you feel young and vital again. The legislation change was a golden opportunity for pharmaceutical companies wanting to target men with testosterone treatments. Medical jargon like ‘hypogonadism’ was swept away in favour of a more marketing-friendly phrase: low T. The low-T movement was a success, and testosterone prescriptions for men soared. But note that last sentence: for men. Women were excluded from this testosterone marketing blitz, and not for the first time.

Yet the concerns around synthetic testosterone working as an anabolic steroid resulted in the Anabolic Steroids Control Act of 1990 in the US explicitly placing all anabolic steroids (including natural testosterone) under Schedule III of the Controlled Substances Act, with the attempt to curb non-medical and performance-enhancing use. This means that there are strict regulations around prescribing, dispensing, refills and monitoring. In the UK, the Medicines and Healthcare products Regulatory Agency (MHRA) has made it a controlled drug under the Misuse of Drugs Regulations and it is listed in Schedule 4 Part II.

By the early 2000s, the synthetic testosterone and anabolic-steroid market was worth $10 billion and the second largest biopharmaceutical market globally, second only to antibiotics.

The development of new types of synthetic testosterone should have widened access for women as well as men, but still testosterone of any form was rarely prescribed to women. Yet back in the early age of testosterone research, in the 1940s and 1950s, testosterone was regularly prescribed to women for various concerns including heavy and painful periods, breast tenderness and even menopause. It was also prescribed for low libido, after researchers quickly caught on that testosterone could renew or intensify sex drive, and was also used as a hormone treatment for women with estrogen-positive breast cancer before tamoxifen was approved for this use in the 1970s.

So why did testosterone as a treatment for women fall out of favour with physicians? Society was concerned with the optics of giving a ‘masculine’ treatment to women that could risk leaving her with male characteristics. Discovered around the same time, estrogen was seen as the more ‘feminine’ hormone and therefore a more appropriate treatment for women for menstrual, menopausal and other ‘women’s issues’.

For decades, testosterone, at best, has been viewed as a bolt-on treatment to estradiol and progesterone HRT, rather than a hormone treatment in its own right. As HRT prescribing rates rose in the 1980s and 1990s, testosterone did regain popularity, but only as a secondary treatment to estrogen and progesterone, and even then it was only to treat symptoms of low libido where estrogen alone didn’t seem to help.

Even in the present day, many menopause and other medical societies only recommend the use of testosterone for women with a condition called hypoactive sexual desire disorder (HSDD). HSDD is a condition defined by having a lack of interest in sexual activity or sexual fantasies that causes ‘severe physiological distress’ lasting for more than six months.

As a side note, I’ve always found this to be a particularly cruel definition. Who are we as doctors to tell women that they have to struggle with these symptoms for half a year before we can even consider treatment that could potentially take weeks or months to have an effect? I find it barbaric that I should sit back and watch a patient’s mental health deteriorate further for the sake of a guideline, while I know there is a safe hormone treatment that I can prescribe that will likely resolve her issues.

In 2000, testosterone gel became available that is body identical – so it was (and still is) the same chemical structure as natural testosterone. However, many people – including clinicians – still refer to all types of testosterone (the body identical form and the many synthetic, chemical forms) as ‘testosterone’. This is wrong as clearly their benefits, risks and side effects are very different. Think about the lock and key – there is only one structure of natural testosterone.

 

  
  
    
  
 

The impact of denying natural testosterone to female athletes

I’ve been very fortunate during my career, through my clinic work, research and my podcast, to meet so many women who are true trailblazers in their professional lives, including amazingly skilled healthcare professionals, incredible entertainers and inspirational industry leaders. But one profession I’m often awestruck by – probably because I am the antithesis of a gym bunny or long-distance runner – are athletes. From Olympic sprinters to champion cyclists, every athlete I encounter always displays the same level of commitment, sacrifice and discipline needed to reach the top. And sadly, so many of them often tell me of the impossible choice they face when balancing their career with hormone changes, including PMS, PMDD, perimenopause, menopause and also low testosterone.

In 2025, I interviewed Christine D’Ercole, a Masters World Champion track cyclist and Peloton instructor, about the complex roles that our hormones, especially testosterone, play in women’s health and athletic performance.

While prescriptions of estradiol and progesterone are permitted, current anti-doping regulations prohibit female athletes worldwide from being prescribed any type of testosterone, including natural testosterone for testosterone deficiency.

This restriction disproportionately affects women like Christine, being prescribed the natural testosterone they need to improve both their symptoms and future health while continuing to compete at a high level.

Christine would like to try natural testosterone for her symptoms but faces an impossible choice: use a safe hormone treatment that would improve her health, but lose the chance to compete in a sport she loves, or carry on without this treatment and live with her symptoms.

Denying testosterone therapy to female athletes potentially compromises their health. As I have already covered, low testosterone levels are associated with significant risks, including cognitive decline, metabolic disorders and reduced bone density. And testosterone treatment can offer critical benefits such as improved body composition, functional capacity, insulin sensitivity and cholesterol balance.

In 2024, my research team at Newson Health carried out research with Professor Mohit Khera’s team to gather the views and experiences of female athletes about hormone challenges.

Of the women surveyed our research found:

 

•79 per cent stopped or reduced exercising – mostly because of menopause symptoms (55 per cent), muscle or joint pain (51 per cent) or loss of stamina (41 per cent).
•Of those who later increased their exercise levels, 64 per cent attributed this to HRT.
•Of those using testosterone, 73 per cent felt it helped them return to or increase physical activity.
•41 per cent of competitive female athletes expressed a desire to use testosterone for menopausal symptom relief but were prohibited from doing so.
 

It feels completely wrong that women who want to continue competing at a high level – for which they have worked their entire lives – should be barred from using a natural hormone. We aren’t talking about anabolic steroids, but natural testosterone, which is the same structure as the very testosterone these athletes used to have in their bodies when they were younger. For female athletes, a rethink and a rebrand is sorely needed. This isn’t about giving them a competitive edge through performance-enhancing drugs, but allowing them access to performance-restoring treatment that allows them to feel well and to continue in a career that they love.

 



WHY ARE SO MANY CLINICIANS UNWILLING TO PRESCRIBE TESTOSTERONE?

Despite well-documented benefits for testosterone stretching back decades, the reticence around it exists to this day.

Why is testosterone so often dismissed as a treatment for women? The reason is multifactorial, and down to a combination of regulatory, clinical and cultural factors as well as sheer ignorance that results in continued hesitancy and refusal by clinicians both to diagnose testosterone deficiency and prescribe testosterone to women.

First and foremost is the wide knowledge gap around the role and importance of testosterone in the female body. Physicians and patients alike are not aware of just how important this hormone is in a woman’s body beyond sexual function.

Diagnosis is based on clinical symptoms, rather than a blood test, which seems to make some clinicians uneasy and concerned. However, having worked in general practice for twenty-five years, I understand this. I know the challenges doctors face. The pressure is on to make a diagnosis and come up with a plan of action, and I know this is especially difficult when a patient comes to a consultation with a raft of non-specific symptoms that could be related to all manner of different conditions.

As explained before, when it comes to women’s health, there is often not just a reticence but a veritable aversion to exploring hormonal causes (especially low testosterone) for symptoms and prescribing hormone treatments. Clinicians are often uncomfortable with uncertainty, yet there are many other diagnoses in medicine – such as chronic fatigue syndrome, fibromyalgia and migraines – where we do not have rigid clinical criteria or blood tests to support the diagnoses.

When faced with uncertainty, as doctors we need to go back to basics: undertake a thorough consultation, come up with a list of potential diagnoses, rule out other causes, trial a treatment and review patients regularly.

Why can’t we do the same when it comes to testosterone?

RESEARCH

Then there is uncertainty over the quality of data and studies on testosterone. Physicians want to see long-term safety data, but the brute fact is that women haven’t been deemed worthy of study by pharmaceutical companies. The gender bias in medical research meant women have only been included in clinical trials since the 1990s – and even today, men make up the majority of subjects in drug trials.

This means that while the bulk of existing safety and efficacy data on any type of testosterone relates to men, studies do show clear benefits in symptom improvement and mental and physical health. Men who take testosterone have a lower future risk of heart disease, osteoporosis, type 2 diabetes, dementia and depression, as well as reduced fatigue, increased muscle mass and improved quality of life.6

Yet, frustratingly much of this research is dismissed when discussing testosterone treatment for women because it relates to men. It really is a case of double standards, as in many other areas of medical research – including studies of statins, blood-pressure-lowering drugs, antidepressants, antipsychotics, antibiotics, painkillers, the list goes on – it has only been undertaken with men yet the medical community accepts the results of findings and applies them to female patients.

More than twenty years ago, in a randomised clinical study, surgically menopausal women were given either estrogen alone, testosterone alone, estrogen and testosterone together or a placebo.7 Women in the two groups that received testosterone demonstrated an increase in sexual desire, sexual arousal and sexual fantasies. Women who were prescribed estrogen alone or a placebo did not experience such improvements. This, and other studies, have shown that testosterone is often important for the maintenance of sexual functioning in women.8

Much of the research that came out of King’s College London in the 1970s and 1980s about the beneficial effects of testosterone on mood, wellbeing and bone health has largely been ignored. Although some of these studies were small, they confirmed the safety of testosterone, and reported on many benefits, including improving bone mass.

It’s very unlikely that we will ever have large randomised controlled studies looking at the effects of testosterone in women: this would prove extraordinarily expensive, and I imagine researchers would have a hard time recruiting women, as many would not want to risk having a placebo instead of a hormone that will benefit them.

And it’s also worth noting that not every medicine we prescribe is decided on following randomised controlled studies, especially when the research question is regarding the efficacy and safety of a natural hormone.

SIDE EFFECTS

Misconceptions about side effects of testosterone are one of the biggest barriers to this hormone being taken seriously. Clinicians too are often concerned about potential side effects of testosterone in women, even though these are rare when testosterone levels are kept within physiological ranges for women.9

Also wrapped up in this misconception is the long-running confusion about the difference between synthetic and natural testosterone. Much of the fear around side effects and risks is because people are confusing the risks and side effects of artificial, synthetic testosterone preparations with natural testosterone – in the same way confusion has continued for decades between natural and artificial estrogens and progesterone/progestogens.

LICENSING

Licensing and availability are big issues too. Currently, the UK and Australia are the only two countries in the world where there is a licensed natural testosterone product specifically formulated for use in women (the UK does not have any of this licensed testosterone in stock yet, though). In other parts of the world, women are prescribed testosterone formulated for male use ‘off licence’. This means that there is no licence for its use but – crucially – this does not mean it is unsafe. In fact, we often prescribe medications off licence; for example, medications to children, pregnant women and many drugs for various conditions.

In the UK, the General Medical Council, which regulates UK doctors, is clear that they can prescribe products that are not licensed if there is no suitable licensed product available, and if there is sufficient evidence to support its use and it is safe.

Of course, it is key when a medication is being prescribed off licence that patients are fully informed, but in my experience, many doctors are nervous or unwilling to do this, preferring to defer to a specialist for advice before prescribing. This reticence leaves women who would stand to benefit from testosterone frustrated and pushed from pillar to post and facing many months without access to a safe and effective hormone treatment – and that’s assuming they can eventually get access.

LOOKING BEYOND LIBIDO

The 2024 NICE menopause guidelines state that testosterone can be considered for menopausal women with low sexual desire – if estrogen HRT has not been effective.10 The guidance does not mention or support the use of testosterone in any other circumstances yet there is good evidence to show that the benefits of testosterone could help many more women.

We have to start looking beyond libido because, like many other clinicians, I’ve seen firsthand that the benefits of testosterone can be wide-reaching. My research team carried out a review of over 1,200 women prescribed transdermal testosterone for at least three months in my clinic. The study found an improvement in symptoms associated with low libido, but the biggest improvement was seen in mood and anxiety-related symptoms.

A further study we did involving 510 women – who had already been using HRT (transdermal estradiol with or without progesterone) – who were treated with transdermal body identical testosterone for four months, found significant improvements in cognition and mood.11

The study looked at ten individual symptoms, all of which greatly improved. The three most likely to improve were ‘loss of interest in most things’ (56 per cent of women reported an improvement), ‘crying spells’ (55 per cent) and ‘loss of interest in sex’ (52 per cent). Mood and libido improved to a similar degree, suggesting that testosterone may have benefits beyond the treatment of HSDD in women.

Many menopause specialists and, increasingly, GPs are realising the widespread benefits of testosterone replacement for most women. NHS data has found that 4,675 women aged fifty and over obtained testosterone gel using an NHS prescription in November 2022, a sharp increase from 429 women in November 2015, and this has been largely attributed to a rise in demand from female patients.12

The vast majority of women with low testosterone are neither recognised nor treated – resulting in millions (or maybe billions) of women globally needlessly suffering with both symptoms and health risks of having testosterone deficiency.

As I explained earlier in this book, I believe we should be diagnosing testosterone deficiency as a distinct condition – not just tied to existing labels like perimenopause and menopause – as only then can its symptoms be recognised more quickly, and, most importantly, treated with natural testosterone more promptly.

I have consulted with many thousands of women, and my experience (which is the same in many clinics around the world) is that women benefit from being prescribed natural testosterone to improve libido, and also to improve their energy levels, mood, sleep and brain fog.

Of course, more research is required into the effects of testosterone, but in the meantime should women simply suffer when clinical experience and other research show us that women can benefit from replacement of a natural hormone that their bodies previously produced?

It’s time we took testosterone seriously.
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Why the Drugs Won’t Work: Mental Health and Hormones

I went into medicine to help people. In my long career, there are some patients, and their stories, who will stay with me for ever.

And one person who I will never forget is Hayley.

My involvement with Hayley began with a social media message one May Bank Holiday weekend. The message was from Hayley’s son Jay, a man in his mid-twenties who was desperately trying to get to the bottom of what was wrong with his mum.

Jay was at breaking point. His mum, he told me, was in her mid-fifties and had been in and out of psychiatric hospitals for the past thirty years due to multiple mental health crises. Over the years, Hayley had been diagnosed with postpartum psychosis, depression, bipolar, schizophrenia, frontotemporal dementia and treatment-resistant mental illness. She had seen countless psychiatrists during her numerous admissions to different psychiatric hospitals and had been prescribed a raft of treatments, including antidepressants, antipsychotics, lithium and ECT.

No medication or treatment, it seemed, was working and at the time of Jay’s message, Hayley was back in a psychiatric unit and had been there for three months. Jay reached out to me after a family friend had listened to one of my podcasts talking about the link between mental health and hormones and wondered if this could be a possible cause for his mother’s poor mental health. Jay had listened to a few episodes, and in his words ‘everything resonated and began to make sense’.

Something about the tone of desperation in the message from Jay, a son who just wanted to see his mum get better once and for all, made me realise Hayley needed my help – and urgently.

Jay and I followed up his message with a long phone call, where he shared Hayley’s story in detail. Hayley’s first experience of depression occurred following a termination in her late teens. She went on to have three children, including Jay, and during each pregnancy, she felt amazing and mentally really well. But in the weeks and months following the birth of each of her children (when her hormone levels dropped), her mental health deteriorated.

At Halloween in 1995, five months after the birth of her son Christian, Hayley had a psychotic episode where she believed people were trying to kill her. After running into the street wearing only her underwear, she was admitted to a psychiatric unit and was prescribed antipsychotic medication for the first time.

Then in 2000, a few months after Jay was born, her mental health again deteriorated. There was no room in the local mother-and-baby unit, so Hayley was admitted to a psychiatric unit, away from her young family, and began ECT.

Hayley’s prevailing memory of her times as an inpatient is a feeling of high on admission, and then, once she was medicated, feeling detached and ‘completely numb’. Each time she was discharged, her mental health began to spiral downwards again, ranging from panic attacks to delusions, anger to periods of extreme low mood.

She was unable to see her grandchildren for the first seven years of their lives as well as any young family members due to having severe intrusive thoughts that she should not be near children and feeling very uncomfortable around them, for much of her illness. She accused her family, including sometimes her own sons, of harming children.

It was a pattern that continued for the next two decades, having a profound effect on Hayley, Jay and the rest of the family. Hayley often felt overwhelmed and unable to participate in what should have been happy times for her family. She would often turn to alcohol at these times to block out her feelings, once leaving an eleven-year-old Jay to wrap his own presents on Christmas Eve so that he would have something to open the following morning. Her mental health struggles meant she also missed significant events, including her own beloved parents’ funerals.

The catalyst for Jay to contact me was the news from his mother’s medical team that they were investigating whether Hayley had frontotemporal dementia, a progressive condition that can affect behaviour, language, memory and movement. The team also broached the difficult conversation with the family about whether assisted living would be a more appropriate option for their mother going forward.

Initially after hearing this news, Jay and his family felt that, despite Hayley’s relatively young age, this was the final stage in a long and difficult journey for their mum.

But after listening to my podcasts, he became increasingly convinced there was a hormonal link – which hadn’t ever been considered or discussed in the decades of Hayley’s contact with mental health services – and he wondered whether hormone treatment could be the answer.

It was a last-gasp attempt for Jay, but after hearing Hayley’s story, it was clear to me that there was likely to be a hormonal link. The common denominator in all of these episodes was the timing: Hayley’s extremes of mood worsened in the days before her periods, before a sense of relative calm was restored once her period came. And it seemed no coincidence that her moods were most stable during pregnancy, when hormone levels are at their highest, before plummeting again in the postpartum period.

Jay put me in touch with Hayley’s psychiatrist, who was thankfully open-minded and agreed to prescribe body identical hormones – progesterone, estradiol and testosterone. I explained to the psychiatrist that I had no way of knowing if her mental-health symptoms would improve with hormones, but she was menopausal and the guidelines and evidence are clear that hormones should be first-line treatment for menopause. At the very least, hormones would reduce her future risk of osteoporosis and heart disease, which would be increased due to menopause, her medication and her high alcohol intake.

I also explained to him that I have had many patients with similar stories whose mental health symptoms have improved with hormones, which are safe and would not interact with all the other medication they were prescribing to her. So he agreed to prescribe and at the same time he continued to explore her potential dementia diagnosis.

Then it was a case of a waiting game: would the hormones have any effects?

As I suspected, they did. They really did.

Within months, Hayley was transformed. Her moods had stabilised and the frontotemporal dementia diagnosis was off the table. She was able to return home to her family and is now more engaged with family life than she has been in years. It is too soon to know if she needs any of her psychiatric medications as these are being slowly reduced.

For Hayley, replacing her missing hormones with natural progesterone, estradiol and testosterone has given her a quality of life and health that she so desperately needed. Her relationships with her children and grandchildren are more meaningful, and for the first time she doesn’t feel a sense of dread about the future, but rather, hope.

The Christmas after Jay’s initial message to me, I took a trip to Barcelona with my husband Paul and three daughters. The city was swarming with Christmas shoppers, and as I was browsing through the rails at a flea market, I felt my phone buzz in my coat pocket. I looked at the message and began to cry.

My daughters noticed my tears and were understandably a little
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