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1 The Receptor Revolution

I left the National Institute of health when I developed a powerful new drug for the treatment of AIDS and could not get the government interested. P. 14.

By postulating a biochemical link between mind and body, Pert offers hope that many forms of  alternative  forms of medicine will be validated.  
It is the emotions, I have come to see, that link mind and body. I will show how the molecules of emotion run every system in the body, and that this communication system is a manifestation of mind body intelligence.  P. 19

Although finding evidence of  insulin in single celled animals outside the body, Dr Jesse Roth could not get his papers published in any reputable scientific journal for “quite a while”,  in spite of his eminence  as clinical director of NIH. P. 19
In this book, Pert also tells her personal story. P. 20

It was Pert’s discovery and measurement  of the opiate receptor in the early 1970s that launched her career. At that time, a “receptor’ was a hypothetical location where drugs effected the body by being “fixed”. Now we know the receptor is a single elegant, complex molecule.
In contrast to the small rigid water molecule, of atomic weight 18, receptor molecules weigh upwards of 50,000 units. Unlike the frozen  water molecules that melt or turn into a gas when heated, the more flexible receptor molecules  respond to energy and chemical cues by vibrating. They wiggle, shimmy and even hum as they bend and change shape between 2 or 3 favored conformations.

The author has failed to note that water molecules are not frozen at all, but in fact form large clusters by sharing of  hydrogen bonds. These clusters are much more sophisticated than  single water molecules.

 They are always found attached floating on the cell’s surface, with roots reaching deep inside the cell. 
Receptors are molecules made up or proteins ; tiny amino acids strung together in crumpled  chains. P. 22

70 different kinds of receptors have been identified, ten to one hundred thousand of each type on every cell.  A typical neuron may have millions of receptors. The complete chemical structures of these receptors can be determined. 

Receptor proteins  are sensors. They wait on the cellular membrane for the appropriate chemical key, or ligand, to bind with them. P. 23

The ligand bumps on and off and back on the receptor.

Though a key fitting into a lock is the standard image, it might also be described as two sounds striking the same note (resonance)   that opens the doorway to the cell. The receptor transmits the message from the ligand deep into the cell’s interior, where the state of the cell may be changed dramatically. P. 24
Ligands are much smaller than receptors, and are divided into three chemical types: neurotransmitters, steroids, and peptides. 

Neurotransmitters (NTs): made in the brain to carry information across the gap, or synapse, between neurons. A few NTs are unmodified amino acids. NTs include acetylcholine, norepinephrine, dopamine, histamine, glycine, GABA, and serotonin. 
Steroids; include the sex hormones testosterone, progesterone, and estrogen. All start out as cholesterol.
Peptides; constitutes perhaps  95% of all ligands. These play a wide role in regulating practically all life processes.  Like receptors, they are made of chains of amino acids. 
The Chemical Brain

For decades, most people thought of the brain and its extension the central nervous system, , primarily as an electrical communication system. Recent new tools allow us to observe the chemical brain.  The ligand receptor system represents a second nervous system; one that operated over a much longer time scale. The nerves were the classical subject of neuroscience. This chemical based system was much more ancient and far more basic to the organism. Endorphins were being made in cells long before there were neurons or brains. Peptides may also act as neurotransmitters, traveling through across the synapse along nerves,  p. 26, they are much more likely to move through extracellular space, swept along in the blood and cerebrospinal fluid, traveling long distances and causing complex changes. 

In the wake of  discoveries in the 1980s, receptors and ligands have come to be seen as “information molecules”: the basic units of language used by cells throughout the organism to communicate  through the endocrine, neurological, gastrointestinal, and immune systems.
Acetylcholine is the NT responsible for muscle contraction. 

Endocrinology is the study of ductless glands and their secretions. 

People in endocrinology, pharmacology, and physiology made parallel discoveries without knowing what their discoveries had in common.  P. 29

In unexpected ways, the discovery of the opiate receptor would extend into every field of medicine, uniting endocrinology, neurophysiology, and immunology. P. 30.

2 The Romance of the Opiate Receptor

A horseback riding accident injured Pert’s back. She was injected with morphine, and experienced the effect of the drug: in addition to relieving pain, the injection caused a sense of euphoria and eliminated any sense of anxiety or emotional discomfort. She felt deeply nourished and satisfied.  P. 33

Although initially rejected by Johns Hopkins Medical School biology department, she was finally accepted at JH by Solomon Snyder, a new faculty member and up and coming star.  P. 36 f

At the time of Pert’s arrival at JH, the lab focus was on finding new neurotransmitters. Snyder had developed a method for determining if a substance was a neurotransmitter: by measuring the “re-uptake” mechanism of cells, whereby excess substance is sucked back into the cell and destroyed. If a substance was found in the brain, and its re-uptake could be measured,  the substance was a neurotransmitter. He and his team added 5 new NTs beyond acetylcholine and norepinephrine. P. 38

At about this time, a group at NIH was able to isolate and measure the receptor on a cell wall for the hormone insulin. P. 44
At this time, receptors had been found for endogenous substances, but not for drugs produced outside the body, opiates like morphine, heroin, or marijuana.

Pert asked Snyder for permission to search for the opiate receptor. He allowed her to work on the project.

In 1972, the Nixon administration began an all out war on drugs. There was talk of a magic bullet; a drug that would cure addiction. p. 47. But how could they come up with a drug to fight  addiction when the mechanism of how opiates work was not well understood. P. 48.
Pert was having trouble finding the receptor. She read an article by a Brit, WDM Paton, who proposed how two nearly identical drugs could bind to the same receptor. The agonist could enter the receptor and make changes in the cell, while the other, the antagonist, could block the receptor by occupying it but causing no cell change. Pert decided she needed a hot (radioactive) antagonist to stay on the receptor long enough to be detected. P. 57.

Then Snyder decided to cancel the project, but Pert resisted, and continued work anyway. She decided that naloxone would be the best antagonist to use, since a few milligrams injected into a patient would reverse the effects of heroin.

Note that this contradicts Pert’s earlier statement  of p 48, questioning how it would be possible to come up with a drug to fight addiction when the mechanism of how opiates work was not well understood.  

 Her experiment with the hot naloxone was successful, demonstrating the existence of the opiod receptor. Snyder was pleased. P. 60f.
3 Peptide Generation: A continued lecture

One finding was that rats and humans have the same mechanism for creating bliss. The discovery of the opiate receptor touched off the race to find the endogenous substance in the body that used this receptor.  P. 63

By 1975, endogenous morphine was found in pig brains.  Initially called enkephalins, the US name of endorphin (endogenous morphine) stuck. 
Peptides are proteins, from proteios, meaning primary, long recognized as the first materials of life. Proteins consist of a long string of amino acids; the bond that holds amino acids together is of carbon and nitrogen, and is very tough. About a hundred amino acids in a chain make a polypeptide; after two hundred, its called a protein. 
To characterize a new peptide, the sequence of amino acids in it must be determined. There are 20 known amino acids. P. 64
List of 20 amino acids. P. 65

Brain’s own morphine: 

Endorphins discovered by John Hughes, under the auspices of  Hans Kosterlitz’s lab
: Tyr-Gly-Gly-Phe-Met and Tyr-Gly-Gly-Phe-Leu.

There are 88 known peptides in the human body (1997).  There may be as many as 300.

Oxytocin  was the first peptide to be replicated outside the body. It is released in the pituitary gland, and facilitates uterine contractions,  promotes maternal behavior, and helps some male rodents find  long term monogamous relationships. This unifying function of peptides, coordinating physiology, behavior,  and emotion toward what seems to be a coherent  meaningful end, is very characteristic of humans and animals. P. 68.
Bruce Merrifield of Rockefeller U developed a way to speed up the exogenesis of peptides by a process called solid-phase peptide synthesis, now commercially available. This has led some to try to improve on natural peptides. 

Yet the human body is capable of making more peptides in one night while we sleep than all the peptide chemists who have ever lived. How does the body do it? Amino acids are strung together to make peptides or proteins in ribosomes, found in every cell.  A double strand of DNA in the cell nucleus, unwinds to make a working copy of RNA. The RNA information floats to the  ribosome. Every amino acid has a “triplet code” of 3 nucleotides that cause a given amino acid to be transferred and joined to the peptide or protein growing on the ribosome.  Marshall Nirenberg of NIH won the Nobel prize for cracking this triplet genetic code in 1960. His work created the decoder key that has made mapping of the human genome possible. P. 69.
The impact of the Hughes-Kosterlitz finding was not just the discovery of an endogenous substance that fit into the opiate receptor; it was that the receptor and peptides existed in the brain; ie, that an effect that first was thought of as local was mediated in the brain. 

It was not until much later that we realized that every peptide, no matter where discovered in the body, was actually made in many parts of the body, and often in the brain. P. 70

Many previously known substances turned out to be peptides, as for example, insulin.   Although peptides are deceptively simple, the responses they produce can be very complex. The complexity has resulted in they being labeled under a wide variety of categories, including hormones, neurotransmitters, peptides, growth factors, leukins, cytokines,and chemokines.
Any peptide discovered, no matter where, was potentially a neuro-peptide; ie produced in the brain, and might be produced anywhere in the brain.

4 Brains and Ambition.

 5 Life at the palace
In the 1970s, endorphin’s role in exercise was established in the concept of Runners High. P 104.
6 Breaking the Rules

The Lasker Award was presented to Solomon Snyder, John Hughes, and Has Kosterelitz for the opiate receptor and endorphin findings. No credit was given to Pert, even though she basically did all the work on discovering the opiate receptor. Although her friends advised her to not make waves, pert did make waves, which ultimately caused these three men to  lose a bid for the Nobel Prize for this same work.  Her female colleagues recognized her courage in standing up to the “good old boys”, and she helped to found WIN: Women in Neuroscience. About 300 women showed up at one of their events.  She was shunned and blackballed for several years, but was able to continue her work. 
p. 108f

Sometime around 1977, the old process of pulverizing brain tissue to find peptides was replaced by a new autoradiographic technique, which provided a quick and easy way to visualize receptors in the brain. The improved technique involves taking a slice of brain tissue after the radioactive  preceptor  is bound, and putting it against radio sensitive film. P. 124 f
7 The Biochemicals of Emotion: A continued Lecture

Pert’s theory: neuropeptides are the physiological substrates of emotion; the molecular underpinnings  of what we experience as feelings, sensations,  thoughts, drives,  awe, bliss, and other states of consciousness; perhaps even spirit or soul. There is much evidence to support this theory. P. 130
Is a thought the same as an emotion?
In 1984, Pert was introduced to Charles Darwin’s book on emotions: Expression of Emotions in Man and Animals. This book explained how people everywhere have common emotional facial expressions, some of which are shared by animals. On the basis of the universality of this phenomena, Darwin speculated that emotions are crucial to the process of survival, and are linked to the origin of the species.  P. 131.
Emotional theorists disagree on many things, including whether feelings are the same as emotions, how many basic emotions there are, or whether these are useful questions at all. They agree however, that there is now clear scientific experimental evidence that the facial expressions for anger, fear, sadness, enjoyment, and disgust are identical for all humans. This suggests inborn genetic mechanisms for their expression.  Facial expressions that register surprise, contempt, shame and guilt are also probably pan-cultural. Certain emotions may also be combined to form a broad range of emotions; for example, fear plus surprise may result in alarm. 

Emotional experts also distinguish between emotion, mood, and temperament; with emotion being the most transient and identifiable in what caused it; mood lasting for hours or days, and temperament being genetically based.  P. 132.
Generally, neuroscientists have agreed that emotions are controlled by certain parts of the brain. Pert believes this is a wrong or incomplete assumption. Pert et al mapped brain distribution patterns of 22 different neuropeptides their lab had studied over the years. Core limbic brain structures, such as the amygdala, hippocampus, and limbic cortex, believed by neuroscientists  to be involved in emotional behavior  contained 85-95% of the various neuropeptide receptors they had studied.  Human experiments showing the connection between emotions and these parts of the brain had been done at McGill U in Montreal by Wilder Penfield in the 1920s. Working with conscious individuals during open brain surgery for epilepsy, he found that when he electrically stimulated the limbic cortex, he could elicit a gamut of emotional displays-powerful reactions of grief, anger or joy as patients relived old memories, complete with blood pressure and temperature changes.  P. 133.
But reliving old memories is not necessarily the same as just the emotional experience. 
Receptor mapping Pert had done with radio opiates such as morphine and naloxone had shown that identical opiate receptors could be found in the brains of all vertebrates, from fish to humans.  Even insects could be shown to have opiate receptors. 

It was NIMH researcher Paul MacLean who popularized the concept of the limbic system as the seat of emotions. He postulated 3 layers of the human brain, representing different stages of evolution; the brainstem (hind brain) or reptilian brain, which is responsible for basic body functions, such as breathing, excretion, blood flow, body temperature, and other autonomic functions; the limbic system, which encircles the top of the brainstem and is the seat of emotions, and the cerebral cortex, in the forebrain, which is the seat of reason. 
Opiate receptors are by far the densest in the frontal lobes of the cerebral cortex, which shares many connections with the amygdala, one of the limbic structures.  P. 134

Pathways have to be formed between the cortex and the rest of the brain to allow humans to learn to control their emotions and act unselfishly.

Do Emotions originate in the Head or the Body?

Until 1984, Pert believed Penfield’s work had shown that emotions originate in the brain. The James-Cannon debate was about the ultimate source of emotions. James believed they originated in the body and got perceived in the head; Cannon believed they originated in the head and trickled down to the body. James believed that we perceive events and have bodily feelings, and then the perceptions, which jiggle our memory and imagination, we label our physical sensations as one or another emotion. He believed there was no such entity as emotion. There is simply perception and bodily response. The pounding heart, tight stomach and tensed muscles are the emotion. P. 135

James’ theory seemed to collapse under the weight of real data.; in this case from animal lab work done by his student Walter Cannon, who by 1927 had explained the sympathetic autonomic nervous system. The vagus nerve sends branches to many organs, including the pupils of the eyes, salivary glands, heart, lungs, stomach, intestines, bladder, sex organs, and adrenal glands. Stimulation of the vagus nerve via the hypothalamus leads to a physiological fight or flight response. This result suggested James’ theory was wrong.  P. 136
Cannon believed the hypothalamus was the seat of emotions.

Pert suggested both Cannon’s and James’ theories were partially correct. This debate helped to shed light on a modern problem: how can emotions transform the body; either creating disease or healing it.
Elmer Green, who has pioneered in the use of biofeedback to treat disease, said “Every change in the physiological state is accompanied by a change in the mental emotional state, conscious or unconscious” and vice versa. 

Initially, neuropharmacology focused on neurotransmitters traveling across synapses  p. 137.
Where the electrical and chemical brain seemed to merge.  Then, new data showed that receptors in far flung areas were effected by neuropeptides. It was concluded that the largest portion of information in the brain was kept in order not by synaptic connections, but by the specificity  of the receptors. The brain was more like the endocrine system, whose hormones can travel through the entire body. For several years this data was attributed to artifacts of experimental technique and ignored. Around the same time, a high profile Francis Schmitt proposed a  p. 139 secondary route, where chemical information traveled the extracellular fluids to reach their target receptors.  His idea was readily accepted. 
New peptide containing groups of neuronal cells in the brain called “nuclei” , the sources of most brain to body and body to brain connections have been found. P. 140. 

The body is the unconscious mind.  Repressed traumas caused by overwhelming emotion  can be stored in the body. We have discovered other anatomical locations where high concentrations of almost every type of neuropeptide receptor exist, such as the dorsal horn, or back side of the spinal cord. P. 141

The brain not only filters and stores sensory information input, and also associates it with other events of stimuli; ie learning.  

Eric Kandell et al at Columbia University have proved that biochemical change at the receptor level is the basis for memory. When a receptor is flooded with ligand, the probability of an electrical impulse is facilitated or inhibited, which effects the neuronal circuit path.

“the fact that memory is encoded or stored a at the receptor level means that memory processes are emotion driven and unconscious, (but, like other receptor-mediated processes, can sometimes be made conscious.) p.143.

Donald Overton of Temple U showed that rats that learn a maze while under the influence of a drug (a ligand in a receptor) will remember how to solve the maze most efficiently if it is retested under the influence of the same drug. This was also shown to be true of humans. When we consider emotions as chemical ligands, ie, peptides,  we can better understand  the phenomena of dissociated states of learning, or state-dependent recall. The emotion carrying peptide facilitates  memory in humans.  

This means that positive emotional experiences  are much more likely to be recalled when in an upbeat mood, and negative more likely to be recalled when in a bad mood.  P. 144.
We have shown that the hippocampus of the brain, without which we can not learn anything new, is a nodal point for neuropeptide receptors,  containing nearly all types. This fits with Paul Ekman’s observation that each emotion is experienced throughout the organism, and not just in the head or body. 

Peptides can cause different states of consciousness. For example, angiotensin mediates thirst. Regardless of how sated with water, an animal or human will experience thirst with an excess of angiotensin. P. 145.
There is no such thing as objective reality. For the brain not to be overloaded with sensory input, some sort of filtering must be used. Aldous Huxley referred to he brain as a reducing valve.  How can we objectively define what is real? If what we perceive as real is filtered along a gradient of past emotions and learning, we cannot. However, receptors are not stagnant; they can change, especially with conscious techniques such as visualization.p. 146. But the unconscious mind of the body seems all knowing and powerful, and some techniques can be used for healing without the conscious mind ever figuring out what happened: hypnosis, breathing exercises, manipulation such as massage and rolfing, and energetic techniques for example. 
“I believe repressed emotions are stored in the body – the unconscious mind- via the release of neuropeptide ligands, and the memories are held in the receptors”. Data shows that the nervous system is not capable of taking in everything, but can only scan the outer world for material it is prepared to find. P. 147. Native Americans, for example, literally could not “see’ THE TALL European ships that invaded their land. 

Peptides serve to weave the body’s organs  and systems into a single web. 

Pert’s father became ill with an aggressive lung cancer

8 Turning Point p. 150f 
In a bid to help her father, she struck a deal with a cancer specialist MD; who found that peptides were being released by cancer cells. Her father would be admitted to a special test treatment program, and she would help the doctor identify the peptides being secreted by the cancer cells. She had contributed to findings that advanced the understanding of how peptides effected cancer cells, but her father died. She was also maneuvered by NIH alpha males out of the work she had done on the cancer problem.  She backed off and went about her career. 
She met and worked with two post docs in immunology, Michael Ruff and Rick Weber. P. 159

Ruff was interested in microphages, mobile scavenger cells that cleaned up debris left over from battles to kill invading microorganisms.  They  also helped repair body tissue and orchestrated a chemical cascade to heal the organism. Ruff was starting to wonder how they did all this without some way to communicate with each other and the rest of the body.  

p. 160

They discovered research by Ed Blalock that suggested that immune cells make endorphins. Interferons are peptides made by white blood cells known as lymphocytes. Like antibodies, interferons have the job of fighting off invading pathogens. Blalock put lymphocytes in a dish and stimulated them to see if they produced anything in addition to interferon. He found these lymphocytes were also secreting endorphins, as well as ACTH, a stress hormone, thought to only be produced by the pituitary gland. As was usual, Blalock’s discovery was ignored. An increasing number of labs confirmed his results until they could not be ignored, and the discovery was acknowledged in an editorial by Nature, which nevertheless denied the possible communication between state of mind and the immune system. P. 162
Pert et al then showed that there were receptors on immune cells for almost every peptide or drug studied in the brain. They also found immune receptors in many areas of the brain. Today we know that most  of the peptides discovered by the immunologist can under certain circumstances  be made and acted on by receptors in the brain. The immune system was therefore potentially able to send information to the brain via immunopeptides and of receiving information from the brain via neuroptptides. P. 163-164.

Ruff experimented with taking Bioenergetics workshops: This was an alternative therapy created by Alexander Lowen and inspired by Wilhelm Reich. The therapy made use of various postures and exercises to access and release deeply stored emotional blockages trapped in the physical body. P 165.

EST p 165

Pert was impressed by the book Anatomy of an Illness, by Norman Cousins. Cousins found himself the victim of a potentially serious illness. After receiving little help from traditional medicine, he viewed videos that made him laugh, and was restored to health. He concluded that state of mind, thoughts and feelings, all of which were ignored by the medical model, were important. P. 166-167
Ruff and Pert showed that macrophage antibodies, which normally destroy external debris in the lungs, can bond to cancer cells because these cancer cells themselves were mutated macrophages, originally sent to clean up and repair of damaged tissue. The implication of this was that there was a clear connection between cancer, the immune system,  and toxicity in the body.  This could be an underlying mechanism that explains how cancer is a response to toxicity. 

In their papers they also summarized data suggesting that   peptides found in the brain were the same as peptides found in the immune system, and that the nervous, endocrine, and immune system are functionally integrated into what looks like a psychoimmunoendocrine network. They proposed that his network be seriously considered in explaining not only the pathology of cancer, but also other disease states as well.
P. 170-171 
They also had to ask if this was a  true network, did the brain communicate with the immune system? It was barely acceptable to suggest that the body influenced the mind, but anathema to suggest that the mind might influence the body.
Neuropeptides were clearly signaling the cancer cells via their receptors and causing them to grow and travel (metastasize) . they do this by chemotaxis, or movement to the peptide location.    
Could excess or inappropriate production of peptides released by the immune system, p. 172

Or the brain, or by any other organ promote other forms a cancer? In later papers, they showed that besides immune cells, many different kinds of cancerous cells were also chemotaxing according to peptide signals. The Cancer Institute had collected data showing similar results,  p 173, but they denied the three systems worked as a network, and ignored their work. More than a decade later, the Cancer Institute finally got around to re-discovering  Ruff and Pert’s discoveries on the relationship between peptides and cancer.  P. 174.
The idea of blocking a growth peptide like bombesin by using a receptor antagonist, and of providing growth peptide in the hopes of causing the cancer cells to differentiate and stop dividing, were both explored by Ruff and Pert, are examples of the new field of peptide pharmacology, as opposed to the old toxic treatments. 
Peptides are not the only substances important in understanding cancer. P. 175

Ruff & Pert’s work did help legitimize the new field of PNI. This name was used rather than Pert’s suggested name of  psychoimmunoendocrinology, which is more descriptive and less redundant than the official psychoneuroimmunology (PNI). Finally Pert dropped the “neuro” from “neuropeptides”, since these were produced all over the body. P. 177
9  The Psychosomatic Network: A Concluding Lecture
A key property of the immune system is that its cells move, as for example white blood cells called monocytes or macrophages in a later state of growth. Monocytes and other white blood cells such as lymphocytes travel in the blood and at some point come within “scenting” distance of a given neuropeptide, and begin to crawl to it because of the cells receptors.  Ruff and Pert discovered that every neuropeptide they could find in the brain was also on the surface of the human monocyte. Immune cells also make store and secrete neuropeptides themselves.  Although this is an example of how the nervous, immune, and endocrine system are integrated, this idea was not accepted in mainstream science at that time. 
One argument is the existence of the blood-brain barrier. It is true that many drugs are absorbed slowly or not at all by the brain, but evidence shows that many immunopeptides reach the brain.

p. 183

Also note: DMT also can breach the BB barrier.

The informational nature of these biochemical led Francis Schmitt of MIT to introduce the term “information substances” in 1984. P. 184
So what we have been talking about is information. The physical substrate of the mind is the body including the brain. The mind is what holds the three networks together. The organism can be viewed as an information network. Intelligence in the form of information flow runs the system and creates behavior. It has been called the wisdom of the body. This view is heretical to the classical view of the “mindless clockwork of the universe” p. 185
Although much of the wisdom of the body takes place at the autonomic unconscious level, it  is possible for the conscious mind to interact with this system.  For example in the mediation and modulation of the experience of pain via endorphins.  Data shows that changes is the rate and depth of breathing produce changes in the quantity and kind of peptides released from the brainstem. p. 186

The immune system, like the central nervous system, has memory and the capacity to learn. Thus it could be said that intelligence is located not only in the brain, but also in the cells distributed throughout the body. Thus the traditional separation of mental processes, including emotions, from the body can no longer be considered valid. P. 187.

Health and Emotions 

Immune cells release peptides that can either increase of decrease the buildup of plaque in the coronary blood vessels. It is well documented that people have more heart attacks on Monday mornings, and death rates peak during the days after Christmas for Christians. . it seems clear that emotions in some way correlate with the state of people’s hearts. P. 189

Viruses use the same receptors as peptides to enter into a cell. Perhaps the state of our emotions will effect whether a virus can take hold. P. 190.

Studies show that the immune system can be conditioned at the autonomic level. In 1990, Howard Hall showed that cyberphysiologic strategies, such as relaxation, guided imagery, self-hypnosis and biofeedback training could directly affect cellular function of the immune system.

In the 1940s, Wilhelm Reich proposed the then heretical idea that cancer is the result of a failure to express emotions, especially sexual emotions.  The US government  held an official book burning to try to eradicate his ideas, but that did not work. The German psychoanalyst Claus Bahnson among others continued this line of work until today it links up with much of contemporary biology.  P. 191.
Being able to express emotions such as anger has been shown in studies to improve cancer survivability. Many psychologists have interpreted depression as suppressed anger. P. 192.
The single celled animal, the tetrahymena, makes many of the peptides, including insulin, and the endorphins, that humans do. P. 193
 10 Child of the New Paradigm
It was discovered that the AIDS virus  enters the T4 receptor to infect cells.  P. 199
It was determined that the human immunodeficiency virus (HIV) caused AIDS. P. 200

Pert’s data showed that the T4 receptor was a neuropeptide receptor. The body’s natural peptide ligand for the T4 receptor could provide a simple non-toxic way to stop the HIV from entering the cell; like naloxone for occupying the opiate receptors.  P. 203.
That turned out to be very tricky. The decision was made to use as a model ligand an octapeptide in the Epstein-Barr virus.  This was synthesized to produce the original plus three very similar peptides. They combined  the HIV protein gp120 which was occupying test cells with the 4 different  test peptides and found that one of these successfully displaced the gp120 on the cell receptors. They called this Peptide T. Eventually they found the endogenous ligand for which the T4 receptors are intended to bond with: VIP: vasoactiveintestinal peptide. They wrote up their findings but found that the paper was too “interdisciplinary”; they had a very hard time getting it published in the Proceedings of the National Academy of Science, but eventually succeeded. P. 204 f.
However, as with the potential cancer cure, the establishment culture of the NIH and NIMH failed to pursue this potential cure for AIDS. Partly because of politics and Pert’s bucking of the professional “good old boys” game plan, but also because of the denial of any meaningful connection between the mind and body. P. 215

It was later found that NIH and the Cancer Institute already had their own candidate for an AIDS treatment: the highly toxic ATZ, which worked by terminating virus reproduction, but also destroyed healthy cells, especially in the nervous system.  Finally, a competitor research company claimed they could not replicate Pert et al’s results, which successfully killed Peptide T as a potential cure at NIH. It was found they did not follow Pert et al’s protocol. This action would delay the search for virus receptors and their natural ligands within NIH by a decade. 

She was then offered salvation by an independent drug company that had replicated Pert’s research on Peptide T, and offered to fund her work. 

In 1987 Pert resigned from NIH, to try to carry Peptide T forward. 

P. 216 f.
11 Crossing Over, Coming Together

In 1996, Pert connected with Wayne Jonas, newly appointed director of the Office of Alternative Medicine (OAM) within NIH. This office was established in 1992 to evaluate alternative therapies, including acupuncture, homeopathy, manipulative healing techniques such as massage, visualization and biofeedback. Although its budget in 1996 was only .1 of one percent of NIH’s funding, Pert wanted to help it get a stronger toehold in NIH. P. 221  

She became chairperson of an OAM study section on mind body medicine, and found data as strong as any mainstream, that the mind and emotions can influence immunity. She found promise in these modalities, though many mainstream researchers  still refuse that many, such as acupuncture, has any validity. P. 222

She was reminded of Hungarian doctor Ignaz Semmelweis, who had noticed that impoverished women, under the care of hospital midwives, were not nearly as susceptible to fatal childbed fever as were wealthy women who were cared for by doctors. He discovered the reason was that doctors did not wash their hands before examinations. He tried this and found that his patients no longer developed the dreaded fever, but when he implored his coleagues to do the same, they scoffed and ignored him. It was not until the advent of germ theory based on the research of Louis Pasteur that reluctant doctors were forced to comply with the new rules of antiseptic conditions. P223. She finds Jonas shares her interest in furthering the study of CAM. He moves to open CAM to NIH funding. P. 225. Peptide T did allow 4 terminal AIDS patients to recover. 

Pert and Ruff  made a 6 million dollar deal with investors in an independent drug company to market Peptide T. p. 226.
During this time, Pert and Ruff  theorized that it was the blockage of the body’s VIP receptors by the HIV protein gp120 that caused AIDS symptoms, not the infection of the cell by the HIV virus. P. 228.

After Pert and Ruff had settle into their new 2 million dollar lab, the independent drug company decided they would withdraw further support for  Peptide T, preferring to pursue toxic AZT like drugs. The investors quickly dropped out, their lab was shut down, and NIMH took away their license to develop Peptide T. p. 230. This in spite of clinical trials that showed a group of 30 who received Peptide T had noticeable improvement with no toxic effects. The NIMH made sure Pert and Ruff would not get any mainstream funding for further development of Peptide T. p. 230 f.
Peptide T then became considered a joke or hoax in mainstream medicine. P. 233.
Interface is a forward looking organization  whose purpose is to explore the ground where psychology and spirituality meet. P. 240.

In 1991 Pert began exploring more alternative modalities, such as massage and meditation. She began speaking at new paradigm conferences, and became absorbed in this new activity.
In 1985, Pert was asked by an aide from the office of Senator Claiborne Pell to give the keynote address at a symposium cosponsored by his office and the Institute of Noetic Sciences (IONS). The theme: “does consciousness survive death?” As a result of this symposium, her popularity soared, and she became known as the “bodymind” scientist. She shared ideas with Deepak Chopra, Stanley Krippner, Stan Groff, Willis Harman, Frijof Capra, Beverly Rubic. P. 246-7.
In 1990, she met Dutch millionaire entrepreneur and altruist Eckart Wintzen, who at the last minute supplied proof to NIMH that Peptide T now had a major investor who could supply the millions of dollars needed to support further research and successfully bring the drug to market. 
p. 247f

12 Healing Feeling

Robert Gottesman, an MD,  points out that the metaphors of matter force and energy are good for making stuff including bombs. Organisms are physical processes that are not things, ae and more in line with the metaphors of information flow. He also says information transcends time and space, placing it beyond the confining limits of matter and energy. P. 256
Gottesman, an admirer of Gregory Bateson, pointed out the importance of feedback in control of systems. [ In the broadest terms, feedback just means modifying an output by feeding back information from observation of the output to alter the output; such as in steering a car.] G this principle also is how the physiological processes of the body work to keep the organism in “homeostasis”. P. 258 
The observer is a very important in information theory. In the old metaphor, or paradigm, the observer is ignored in an attempt to avoid any subjective interference with truth or reality. In the information metaphor, the observer plays an important role; a new level of intelligence is added. 
Bob: “So, in my mind, all this talk about metaphors and feedback loops points to a very basic question: Is the physical world of matter and energy “real”, and do molecules really exist?... I think it best to look at molecules and the rest of physical phenomena as metaphors…. Maybe its that we don’t have consciousness, but consciousness has us” p. 259

On the concern over the epidemic of antidepressant prescriptions being written in the medical community:  the NIH has found a link between depression and traumas experienced in early childhood. Adrenalin is what causes the fight or flight response , which is a natural unconscious reaction to threats, real or perceived. The hypothalamus releases cortical releasing factor (CRF)  which when it hits the pituitary, releases adrenal cortico tropin hormone. When  ACTH hits the adrenal glands, in addition to adrenaline it produces corticosterone, necessary for healing and damage control during injury.  Stress increases with increased steroid production. Depressed people are in a chronic state of ACTH production because of a disrupted feedback loop that fails to signal when there are sufficient levels of steroid in the blood. [or there is a constant state of threat?]
In studies, it was found that when baby monkeys are deprived of maternal nurturing, neglected or abused, they have high levels of CRF and so high levels of steroids; ie high stress.  When baby monkeys were fed by a surrogate  wire and cloth monkey with bottles of milk but not touched, cuddled or held, they soon developed all the signs of trauma and depression.   When an older monkey was brought in and constantly hugged nd cuddled the stressed out baby monkeys, the stress symptoms were reversed. 
p. 269 f

craniosacral therapy p 276

13 Truth

endocrine disrupting pollutants p. 281

healthy lifestyles p. 285 f

Pert has come to believe that science, at its very core, is a spiritual activity. P. 315
Epilogue

In the latest developments as of the writing of this book, an additional receptor, the chemokine receptor, in addition to the T4 (CD4) receptor, are required for the entry of the HIV virus to enter the T4 cell.  P.317
Pert found that the peptide sequences of the chemokine receptors were similar to Peptide T; could Peptide T be the antagonist for the chemokine receptor?
Protease inhibitors have since been found to prolong the lives of AIDS patients that can tolerate the Protease chemical soup required, but even here there are difficulties. About 25% of long term survivors die from body wasting (weight loss) even though no detectable virus is present. 

Peptide T is now being evaluated as a gp120 antagonist. P. 317f.
