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A Conceptual Review of the Psychosocial Genomics of Expectancy and Surprise:
Neuroscience Perspectives about the Deep Psychobiology of Therapeutic Hypnosis
Ernest L. Rossi Los Osos, CA
This conceptual review explores some speculative associations between the neuroscience of expectancy and surprise during stress and therapeutic hypnosis. Current neuroscience is exploring how novel interactions between the organism and the environment initiate cascades of gene expression, protein synthesis, neurogenesis, and healing that operate via Darwinian principles of natural variation and selection on all levels from the molecular-genomic to the subjective states of consciousness. From a neuroscience perspective, the novel and surprising experiences of consciousness appear to have as important a role as expectancy in memory, learning and behavior change in the psychobiology of therapeutic hypnosis. This paper explores how we may integrate the psychosocial genomics of expectancy and surprise in therapeutic hypnosis as a complex system of creative adaptation on all levels of human experience from mind to gene expression.
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The Conceptual Review in Science
The "Conceptual Review" is a new form of scientific exposition introduced recently by Blagosklonny and Pardee (2002) as follows:
The conceptual review should take its place as an essential component of scientific research. At this opportune time, conceptual biology is being born. Millions of easily retrievable facts are being accumulated in databases, from a variety of sources in seemingly unrelated fields, and from thousands of journals. New knowledge can be generated by "reviewing" these accumulated results in a concept-driven manner, linking them into testable chains and networks... Connecting separate facts into new concepts is analogous to combining the 26 letters of
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the alphabet into languages. One can generate enormous diversity without inventing new letters. These concepts (words), in turn, constitute pieces of more complex concepts (sentences, paragraphs, chapters, books). We call this process "conceptual" research, to distinguish it from automated data-mining and from conventional theoretical biology... Can a review provide new knowledge? A review can constitute a comprehensive summary of the data in the field—this type of writing educates but does not directly generate new knowledge. But a "conceptual" review, on the other hand, can generate knowledge by revealing "cryptic" data and testing hypotheses by published experiments... Conceptual research can encompass many fields without limitation. In comparison with labor-based research, conceptual research is more cost-effective; indeed, verification of a hypothesis using existing data does not limit research to scientists in well-resourced fields or countries. Hypothesis-driven, experimental research will continue to be a cornerstone of biology, but it should strike up a partnership with the essential components of theoretical and conceptual research (pp. 373-374).
While the conceptual review was developed in the context of biology, it is adopted here as a new approach to integrating important research developments in current neuroscience with therapeutic hypnosis. First, however, some significant caveats and limitations of this conceptual review must be emphasized. Most of the research from neuroscience that is reviewed here has been done with model organisms ranging from snails, flies, and rats to sub-human primates. The justification for this is that the fundamental mechanisms of biology and neuroscience are "conserved". This biological conservation means that at the basic levels of molecules, cellular and neural mechanisms—the fundamental processes of life—are similar across all organisms of the phylogenic scale. Some readers may well question whether this so-called "conservation in biology" really can be adapted to the cognitive-behavioral level of therapeutic hypnosis. While this remains a controversial question, for the purposes of this conceptual review we shall accept some of the assumptions and data from a number of prominent neuroscientists such as Kandel (1983,1989,1998,2000), Kaufer, Friedman, Seidman, and Soreq (1998), and Meshorer et al. (2002) whose research apparently bridges the levels between the molecular-genomic, hormonal and cognitive-behavioral. Kandel (1998) maintains, for example:
Insofar as psychotherapy or counseling is effective and produces long-term changes in behavior, it presumably does so through learning, by producing changes in gene expression that alter the strength of synaptic connections and structural changes that alter the anatomical pattern of interconnections between nerve cells of the brain... Stated simply, the regulation of gene expression by social factors makes all bodily functions, including all functions of the brain, susceptible to social influences (p. 460, italics added).
The evidence and implications for the "regulation of gene expression by social factors" has been described as the new discipline of "psychosocial genomics" that is
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proposed as a psychobiological approach to therapeutic hypnosis (Rossi, 1999, 2000a, 2000b, 2000c, 2002).
The second major limitation of this conceptual review is semantic. It is not always clear that terms such as "stress" and "adaptation" mean the same thing when applied by neuroscientists to genomic and cellular mechanisms as they do to therapists who use these terms on a human experiential, cognitive-behavioral level. Can "oxidative stress" that is deleterious to molecular, genomic and neural mechanisms (by attaching oxygen molecules to proteins, for example, to render them non-functional) during traumatic experiences really be equated to "cognitive and emotional stress" humans experience in difficult situations of everyday life? We will approach this controversial question by reviewing the types of research that illustrate how acute and posttraumatic stress is related to gene expression in both animals and humans. Kaufer et al. (1998), for example, document how "acute stress facilitates long-lasting changes in cholinergic gene expression" by forced swimming in rats. Meshorer et al. (2002) discuss at least 3 known molecular mechanisms whereby stress could modulate gene expression humans experiencing Posttraumatic Stress Disorder (PTSD).
The third limitation of the conceptual review is that it is not a comprehensive survey of the scientific literature in any sense. Rather, it is a highly selective and focused interpretation of existing research that generates new hypotheses that need to be assessed by further research and clinical practice. In this paper I explore how the psychological experiences of expectancy and surprise may function as complementary mechanisms on the levels of synaptic neurotransmission and gene expression respectively. I then speculate how these psychobiological mechanisms may be evident in the use of expectancy and surprise in a verbatim transcript of a hypnotic induction by Milton H. Erickson. These speculations point to the type of research that is now needed to determine whether the hypothesized associations between the biological level (gene expression and synaptic neurotransmission) and the psychological level (surprise and expectancy) in therapeutic hypnosis are merely metaphorical or indicative of deep psychobiological mechanisms of mind-body communication and possible healing.
Expectancy and Surprise in Motivation, Memory, and Learning
A recent paper by Waelti, Dickensen, and Schultz (2001) reports new findings on the psychobiological mechanisms of expectancy and surprise in motivation, memory, and learning that may have important implications for current theories of therapeutic hypnosis. They introduce their research contrasting the relative merit of expectancy versus surprise in memory, learning, and behavior by noting that current theories assume that predictive learning occurs whenever a stimulus is paired with a reward or punishment. Their research, however, demonstrated that temporal contiguity between a stimulus and a reinforcer is not enough for learning as follows:
...a discrepancy between the reinforcer that is predicted by a stimulus and the actual reinforcer is also required. This discrepancy can be characterized as a "prediction error". Presentations of surprising or unexpected reinforcers generate positive prediction errors, and thereby support learning... Expected reinforcers do not generate prediction errors and therefore fail to support further learning even when the stimulus is consistently paired with the reinforcer... neuronal 105
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messages encoding prediction errors can act as explicit teaching signals for modifying synaptic connections that underlie associative learning, (p. 43, italics added)
This is a radical finding, indeed! Classical theories of memory, learning, and behavior change were based on the continuity of stimulus, response, and reward as described by Pavlovian theory, behavior theory, and especially Hebb's (1949) activity-dependent theory of how connections are formed between neurons (Rossi, 2002). There are no surprises in these classical theories of learning; there is no essential role for creative experiences of fascination and mystery that were associated with early theories of healing in the history of hypnosis (Braid, 1855/1970). Waelti et al. (2001) formulate the molecular dynamics of a sense of surprise as teaching signals for associative learning in this way.
During initial learning, when rewards occur unpredictably, dopamine neurons are activated by rewards. They gradually lose the response as the reward becomes increasingly predicted... Dopamine neurons also respond to novel, attention generating, and motivating stimuli, indicating that attentional mechanisms also contribute (p. 43, italics added).
Students of the creative arts, humanities, and culture have long felt bored with the classical psychological theories of human memory and motivation. Zeki (1999,2001), for example, has described how all forms of artistic creativity are expressions of the dynamics of Darwinian variation and the selection of subjective states of consciousness and experience that have neurobiological roots. There was very little in classical theories of learning, however, that could account for the sense of surprise, fascination, and wonder that is so motivating in human experience. There was no satisfying understanding of the human sense of adventure, quest, spiritual striving, and the experience of the numinosum (Otto, 1926/1950)—the sense of fascination, mystery and the tremendous— long associated with hypnosis. The research of Waelti and colleagues, however, opens the window to a new world-view of the relationships between the most interesting and motivating experiences of consciousness and the molecular dynamics of memory and learning that are described as the "novelty-numinosum-neurogenesis effect" (Rossi, 2002). In this sense, it not so much what is expected and easily predictable in human affairs that is motivating, but the exact reverse. That which is surprising, unknown, and unpredicted garners our attention and sets us forth on the human quests for problem solving and creative adventure in the novelty-numinosum-neurogenesis dynamics of mind-body communication and healing explored by the new discipline of psychosocial genomics. In what follows we will focus on recent research on the psychosocial genomics of both expectancy and surprise that require investigation in future research on the deep psychobiology of therapeutic hypnosis.
The Psychosocial Genomics of Expectancy and Surprise
Psychosocial genomics has been described as the emerging science of how psychological, social, and cultural signals modulate gene expression and vice versa in health, trauma, stress, and illness, as well as the therapeutic arts (Rossi, 1999, 2000a,
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2000b, 2000c, 2002). Here we build a conceptual bridge between the molecular level of psychosocial genomics and its associated experiences of expectancy and surprise at the psychological level. The "response expectancy theory" of hypnosis is based on evidence of how psychological experiences of positive and negative expectancy can modulate the "brain state" and its "physiological substrate" such as "blood pressure, pulse, etc." (Kirsch, 2000; Kirsch & Lynn, 1997). Psychosocial genomics extends the reach of response expectancy theory to the molecular dynamics of brain states and their physiological substrates at the levels of gene expression (gene transcription and translation). Gene expression, in response to signals ranging from the psychosocial to the molecular (e.g., hormones of the neuro-endocrine, autonomic and immune systems etc.), generates the proteins (the molecular machines of life) for adaptive homeostasis, neurogenesis and optimal performance as well as healing via therapeutic hypnosis (Rossi, 1990,1994,1996,2000a, 2000b, 2000c, 2001,2002).
Expectancy and the Sy nap tic Dynamics of Priming.
A decade of research has linked psychosocial and expectancy theories of hypnosis to the phenomena of positive and negative priming on the psychological level (Barnier, Bryant, & Riscoe, 2001; David, King, & Borkhardt, 2001; David & Brown, 2002; Dorfman & Kihlstrom, 1994; Zeig, 1990,1999). In the hypnotic context, Kihlstrom (1998) has defined priming as
...the facilitation of perceptual-cognitive processing of a stimulus (known as the target) by presentation of a prior stimulus (known as the prime). In repetition priming, prime and target are identical (e.g., water-water); in semantic priming, prime and target are related in terms of meaning (e.g., ocean-water) (p. 467).
What, however, are the neuro-molecular dynamics of the brain state and physiological substrate of priming that underlies its potential efficacy in therapeutic hypnosis?
In a recent series of papers on the molecular neurobiology of "priming plasticity" researchers have summarized the roots of psychological experience and expectancy in this way:
Nerve cells communicate by using chemical messengers, which are released from neurons after a "priming" step. It seems that priming may be the key to controlling the strength of chemical transmission. The roots of cognition, behavior, learning and memory are embedded in the brain's intricate network of nerve cells and their specialized points of contact, the synapses. Synapses can convert electrical impulses into chemical signals and back again, as well as modulate the strength of the transmitted signals. This ability to modify the strength of transmission—known as synaptic plasticity—is thought to be the cellular basis of the brains ability to compute, learn and remember. A goal of many neurobiologists is to understand the molecular basis of synaptic plasticity (Dobrunz & Garner, 2002, pp. 277-278, italics added).
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In a series of papers Schoch et al. (2002) and Castillo, Schoch, Schmitz, Sudhof, & Malenka (2002) have determined that a synaptic protein called RIM, among others, is involved in a key regulatory step of synaptic plasticity facilitated by priming the synaptic vesicles between neurons to release their neurotransmitters. Changes in synaptic strength initiated by priming can range between milliseconds to minutes for short-term plasticity and they can persist for hours, days or months (long-term plasticity). This research indicates that regulation of the priming step of the neurotransmitter release has important consequences for memory, learning, problem solving, and behavior change at the synaptic level. Further research is now needed to determine how neurotransmitter release by priming is regulated during the psychosocial experiences of everyday life in general, and therapeutic hypnosis in particular. It has been hypothesized that the similarities in synaptic strength due to priming (milliseconds to minutes for short-term plasticity or hours, days or months for long-term plasticity) could be an answer to the question of why hypnotic suggestion has a similar range of therapeutic efficacy (Rossi, 1996, 2002). Current research (Castillo et al., 2002; Dobrunz & Garner, 2002; Schoch et al., 2002) supports the view that psychosocial expectancy facilitates synaptic neurotransmission at the synaptic level of "vesicle priming" at loci one and two in Figure 1. As we learn more about the molecular-genomic dynamics of priming in facilitating gene expression and protein synthesis in short-and long-term synaptic plasticity in memory and learning as illustrated in Figure 1, it could provide the psychobiological foundation for developing more reliable methods of utilizing psychosocial expectancy for facilitating the duration of therapeutic suggestion.
Surprise and the Molecular-Genomic Dynamics of Stress and Healing
In view of the above evidence of the association between expectancy, vesicle priming at the synapse and neurotransmission, how are we to make sense of the bold assessment offered above by Waelti et al. (2001): "Presentations of surprising or unexpected reinforcers . . . support learning, whereas . .. Expected reinforcers . . .fail to support further learning even when the stimulus is consistently paired with the reinforcer" (p. 43). Careful study of Figure 1 suggests that the apparent paradox can be resolved by realizing that different researchers are referring to different levels or loci in the molecular neurobiology of memory, learning and behavior. Waelti et al. (2001) emphasize how new memory and learning require "surprising or unexpected reinforcers" to evoke the fundamental process of gene expression and protein synthesis that is the organic substrate of psychological experience (memory, learning etc.) at locus 3 in Figure 1. Research on how expectancy facilitates synaptic neurotransmission at the level of "vesicle priming" summarized by Dobrunz & Garner (2002), on the other hand, describe events of memory, learning and behavior at loci 1 and 2 in Figure 1. This leads me to propose the hypothesis that the complementary processes of expectancy and surprise are both components of a "complex adaptive system" in human experience (Rossi, 1996, 2002). It usually makes little sense to try to determine which comes first in the circular dynamics of non-linear, complex processes such as therapeutic hypnosis. In an early effort to outline the micro-dynamics of trance and suggestion for didactic purposes, however, Erickson & Rossi (1976) initially proposed that it was the experience of "shock and surprise" that could initiate an "attitude of expectancy," which, in turn led to a "hypnotic response." We will illustrate these dynamics later in a verbatim
transcript illustrating Erickson's neuro-psycho-physiological approach to facilitating hypnotic experience.
Current research has identified at least three different mechanisms whereby environmental factors such as trauma, stress and surprise can interact with the genomic level at locus 3 in Figure 1:
1.    Modulation of gene expression;
2.    Alternative splicing of genes to produce different proteins, and
3.    Translocation of neuritic mRNA during long-term neuronal hypersensitivity.
Since these three psycho-genomic mechanisms are fundamental in integrating mind-gene communication (information transduction) during health, stress and healing (Rossi, 1990,1994,2002) we will summarize each in turn.
1. Surprise, stress and healing modulate gene expression. Kaufer et al. (1998) have presented evidence of how acute stress facilitates long-lasting changes in cholinergic gene expression in a mouse model on two levels: (1) On the behavioral level of forced swimming stress, and (2) on the enzymatic-genomic level of gene expression in excised brain sections as follows:
Figure 1: The psychosocial genomics and time parameters of short- and long-term memory, learning and behavior change. It is hypothesized that psychosocial expectancy operates via the level of neurotransmission at the synaptic vesicles between neurons. Surprise, stress and trauma are hypothesized to operate at the levels of gene transcription in the nucleus of cells and gene translation (making proteins) on the ribosomes in the cytoplasm of the cell (from Rossi, 2002).
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.. .mice subjected to either forced swimming stress or inhibitors of the acetylcholine-hydrolysing enzyme acetylcholinesterase (AChE) exhibit dramatic increases in levels of messenger RNA encoding the early immediate transcription factor c-Fos in the brain. In vitro, sagittal corticohippocampal brain slices exposed to AChE inhibitors showed enhanced neuronal excitability and similar increases in cortical c-fos gene expression within 10 min... As modulated gene expression occurs in vitro, independently of the pituitary-adrenocortical axis, local mechanisms in the central nervous system are apparently enough to mediate this response (pp. 373-4).
Citing a variety of supporting experimental evidence they generalize their findings to the human experience of PTSD as follows:
Acute traumatic stress may lead to posttraumatic stress disorder (PTSD), which is characterized by delayed neuropsychiatric symptoms including depression, irritability, and impaired cognitive performance... Here we report that there is a bi-directional modulation of genes that regulate acetylcholine availability after stress and a blockade of acetylcholinesterase... Our results suggest a model in which robust cholinergic stimulation triggers rapid induction of the gene encoding the transcription factor c-Fos. This protein then mediates selective regulatory effects on the long-lasting activities of genes involved in acetylcholine metabolism. The molecular mechanisms translating a traumatic life experience into long-term neuropsychological sequelae are expected to involve complex changes in gene regulation (p. 373).
Figure 2 is an illustration of the interesting ultradian (less than 20 hours) and circadian (about a day) time parameters of the long-term changes in acetylcholinesterase activity following stress.
Insofar as therapeutic hypnosis can be used to facilitate recovery from PTSD within the time parameters of Figure 2 we may hypothesize that in appropriate circumstances hypnosis modulates the psychosocial genomics of gene expression.
2. Alternative gene expression via stress-induced gene splicing. Meshorer et al. (2002) summarize their research on the molecular-genomic mechanisms of stress with a mouse model of forced swimming similar to that of Kaufer et al. (1998). They generalize their results to PTSD as follows.
Traumatic stress is often followed by long-term pathological changes. In humans, extreme cases of such changes are clinically recognized as posttraumatic stress disorder (PTSD). Although the immediate response to acute stressful insults has been extensively studied, the molecular mechanisms leading to the long-term neuronal hypersensitivity that is characteristic of PTSD are yet unknown. Stimulus-induced changes in alternative splicing have recently emerged as a major mechanism of neuronal adaptation to stress, contributing to the versatility and complexity of the expression patterns of the human genome (p. 508, italics added).
Some background in the molecular dynamics of gene expression is required to understand the implications of this research for our evolving conceptions of the psychosocial genomics of mind-body communication in health, stress and healing. Even today textbooks of molecular biology (Lodish et al., 2000) as well as behaviorally oriented accounts of gene expression (Moore, 2001; Ridley, 1999) give varying definitions of what genes actually are and how they operate. The original "dogma of molecular biology" implied that stimuli from the environment (on all levels from the molecular messengers [hormones] to the psychosocial environment) signaled genes to "turn on" (gene transcription) to make messenger RNA (mRNA), which is a molecular code that is transported out of the nucleus of the cell to the ribosomes in the cytoplasm of the cell where they are transcribed into proteins.
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Figure 2: The ultradian (less than 24 hours) and circadian time parameters of long-term changes in acetylcholinesterase activity following experiences of stress (forced swimming in rats) as measured in the cortex (cort), cerebellum (cer), and hippocampus (hipp). Note how the similarity of peak of activity in the hippocampus during stress corresponds to the 90-120 minute period (Kleitman's basic rest activity cycle) required for gene expression and protein synthesis at locus 3 in Figure 1; this supports the hypothesized association between stress, the chronobiology of psychosomatic dysfunctions and healing at the genomic level (Rossi, 2000c, 2002). Research is required to determine if such changes at the molecular level of synaptic neurotransmission and gene expression are associated with the complementary dynamics of expectancy and surprise respectively in therapeutic hypnosis. From Kaufer et al., 1998. Reprinted by permission from Nature 393:373-377 (1998), MacMillian Publishers Ltd.
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In their original form on the strands of DNA within the nucleus, however, the coding regions for proteins are mixed in non-coding regions, which are called "cistrons". To make meaningful mRNA the non-coding regions of cistrons (called "introns") must be separated from the coding regions (called "exons"). The meaningful exons are then spliced together to make the mRNA that codes for a protein. What is surprising is that the exons from a single cistron can be spliced together in different ways to code for different proteins. If we define a gene in its original form as a cistron (a mixture of coding and non-coding DNA), as most biologists now do, then we can say that the original "dogma of molecular biology"—one gene codes for one protein—is wrong. The coding regions of a single cistron (gene) can be spliced together in different ways to make different proteins that will do different tasks at the cellular level.
It would seem that such details at the level of the molecular biology of gene expression are far, indeed, from the psychosocial level of meaningful human experience in general and therapeutic hypnosis, in particular. What brings these distant levels together is that Meshorer et al. (2002), as quoted above, are now reporting that traumatic stress induces alternative splicing of mRNA in neurons. From a psychosomatic perspective, this alternative splicing of mRNA by stress closes the so-called "gap between mind and body". It can now be understood how the holistic approaches of alternative and complementary medicine as well as therapeutic hypnosis can serve as a bridge from the psychosocial level of experience to the fundamental molecular dynamics of gene expression, protein synthesis and the possibilities of healing.
3. Neuritic mRNA translocation during stress. Meshorer et al. (2002) continue their exposition of the stress-induced modulations of gene transcription and translation as follows:
Another stimulus-induced post-transcriptional process is dendritic mRNA translocation, which has been described for several transcripts. Because psychological, physical, and chemical stressors all cause neuronal activation and hyper excitation, dendritic translocation of specific target mRNAs may follow... Chemical, psychological, and physical stresses all shift splicing from the primary mRNA product that encodes the synaptic membrane AchE-S multimeric to the normally rare "readthrough" AchE-R transcript, which yields soluble monomers... Our findings suggest that neuronal hypersensitivity under stress involves neuritic replacement of AchE-S with AchE-R." (p. 508, italics added)
The neuroscience community has built a bridge from experiences of arousal ("hyperexcitation, hypersensitivity") commonly described as trauma, stress, and surprise on the psychological level to the loci of mind-body information transduction at the molecular-genomic and synaptic levels. Table 1 summarizes neuroscience research on the loci and functions of expectancy and surprise in mind-body communication and healing as it is currently understood. I hypothesize that surprise functions as an "implicit processing heuristic" that evokes and facilitates "unconscious (implicit) processing" that may generate creative responses at the molecular-genomic level that are by definition difficult to predict. Expectancy, by contrast, is a more focused effort to prime predictable responses at the level of synaptic neurotransmission. This is in keeping with the
traditional ideals and methodologies of hypnosis. I have recently extended this mind-body bridge of neuroscience to include a wider variety of psychosocial experiences of arousal such as pain, novelty, and the REM stage of dream sleep, as well as creative moments of awe, wonder, and the numinous to facilitate rehabilitation and healing in the cultural and humanistic arts and sciences as well as therapeutic hypnosis (Rossi, 2000,2002).
How can the hypnotherapeutic community now extend this mind-body "communication link of neuroscience to the clinical practice of therapeutic hypnosis? Obviously this will require new levels of cooperation with neuroscientists who have the means of identifying changes in the molecular dynamics of gene expression that could be induced by therapeutic hypnosis (Rossi, 1999, 2000b). Notice that I use the term "therapeutic hypnosis" rather than simply hypnosis as defined by a score on an emotionally neutral scale of hypnotic susceptibility. A simple hypnotic susceptibility score may or may not be associated with changes in gene expression. Behavioral state changes involving psychobiological arousal, pain, relaxation, sleep and dreaming are associated with modulations of gene expression (Rossi, 2002), but emotionally neutral state changes induced by hypnosis have not been explored on the level of gene expression yet. The use of therapeutic hypnosis to induce behavioral state changes (e.g., changes in emotional arousal, stress, relaxation etc.), however, would be expected to modulate gene expression at the three levels described above (that is, changes in which genes are expressed, their alternative splicing, and the translocation of their protein products in neurons). In view of the recent success in finding experimental associations between hypnosis and modulations of the immune system under stress (Gruzelier, Smith, Nagy, & Henderson, 2001; Kiecolt-Glaser, Marucha, Atkinson, & Glaser, 2001), for example, it would require innovative extensions of the new methodologies of neuroscience to measure how hypnosis mediates these psycho-neuro-immune system changes by modulating gene expression and protein synthesis within cells of the immune system.
	Table 1: The psychosocial genomics of expectancy and surprise that may mediate the dynamics of mind-body communication in stress, memory, problem solving, and healing.


	Psychological Level

	Molecular Level

	Psychobiological Function

	Response Predictability

	Suggestion Style


	Surprise

	1. Cell Nucleus: Gene Expression 2. Ribosomes: Protein Sy thesis

	Implicit Processing Heuristics

	Lower

	Implicit, Creative


	Expectancy

	Synaptic Vesicles: Neurotransmission

	Priming: Focusing Responses

	Higher

	Explicit, Deterministic
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Expectancy and Surprise in Milton Erickson's Neuro-Psycho-Physiological Approaches
I now propose some speculations about the utilization of the complementary dynamics of expectancy and surprise in the neuro-psycho-physiological approaches of Milton Erickson that may generate detectable changes in the dynamics of gene expression and neurotransmission. Clinical examples of the utilization of both expectancy and surprise may be found by searching for these two key words in the indexes of a number of volumes of Ericksonian studies (Erickson, 1985, 1992; Erickson et al., 1976; Erickson & Rossi, 1979, p.288, 1981, 1989). Rossi (1973) published five cases that emphasize Erickson's utilization of psychological shock and surprise in breaking through resistance and rigid mental sets for the reorganization of personality via therapeutic hypnosis. The integrated use of expectancy and surprise in a 5-stage paradigm of the micro-dynamics of trance and suggestion are outlined in Erickson & Rossi (1976). Zeig (1990, 1999) has reviewed and emphasized the important role of "seeding" concepts and metaphors to facilitate the priming of expectancy in the timeline of Ericksonian psychotherapy. Here are a few brief verbatim examples of Erickson's utilization of the complementary dynamics of expectancy and surprise in a single sentence or two to facilitate hypnotic induction and therapeutic effects.
1. Structuring Expectancy to Facilitate Hypnotic Responsiveness (Erickson et al., 1976)
Erickson: (Quietly to Rossi but without altering his far away gaze past the subject during hypnotic induction.) "Notice the silent waiting, the expectancy in her. So far as the patient knows you are not pressuring, you're waiting. You are letting the patient discover (discovery is usually a surprise} how she can enter trance."
Erickson later commented on this by saying, "You can't wait for something without knowing it is going to happen." Rossi responded with, "Your waiting has the hidden implication that trance will happen. It is only an implication but it actually structures behavior without the patient being aware of it. You have structured an expectancy in her that may initiate her into a response attentativeness to any minimal changes in herself that can be the first signs of a new (novel, surprising) hypnotic experience" (pp. 87-88, italics added).
2. The Implied Directive (Erickson, et al., 1976).
"The implied directive is a label we are proposing for a fairly common type of indirect suggestion that is in current use in clinical hypnosis. The implied directive usually has three parts: (1) a time-binding introduction (that evokes expectation), (2) the implied (or assumed) suggestion, and (3) a behavioral response to signal when the implied suggestion has been accomplished (usually in a surprisingly easy manner). We may thus analyze an implied directive from this session as follows:
Erickson: As soon as you know (pause)
(1)   A time-binding introduction that focuses the patient on (builds expectation for) the suggestion to follow.
Erickson: only you or I, or only you and my voice are here (pause)
(2)   The implied (or assumed) suggestion (for a surprising dissociation) Erickson: your right hand will descend to your thigh.
(3) The behavioral response signaling that the suggestion has been accomplished.
An implied directive frequently used by Rossi to end a hypnotherapeutic session is as follows:
Rossi:   "As soon as your unconscious knows (pause)"
(1)   A time-binding introduction that facilitates dissociation and reliance on the unconscious (that is, implicit processing to build expectancy)
Rossi: "...it can again return to this state comfortably and easily to do constructive work the next time we are together, (pause)
(2)   The implied suggestion for easy reentry to trance phrased in a therapeutically motivating manner (that arouses expectancy).
Rossi: ".. .you will find yourself awakening feeling refreshed and alert, (usually a pleasant surprise in a therapeutic context when discomfort and symptoms disappear).
(3)   The behavioral response signaling that the above suggestion has been accomplished.
The implied directive is thus a way of facilitating an intense state of internal learning or problem solving. We may suppose that all of a subject's available mental resources (e. g., stored memories, sensory and verbal association patterns, various forms of previous learning, etc.) are marshaled toward a creative state of learning and problem solving. Since recent experiments in the neurophysiology of learning suggest that new proteins are actually synthesized in the appropriate brain cells during learning (Rossi, 1973), we may speculate the implied directive facilitates the internal synthesis of new protein structures that could function as the biological basis of new behavior and phenomenological experience in the patient. (Pp. 188-189)
In the generation since these words were written the psychosocial genomics of memory, learning, stress and healing have been investigated in great detail by neuroscientists. It will now require ingenious extensions of their new research methods on the levels of gene expression and synaptic neurotransmission to explore the utilization of the complementary dynamics of both surprise and expectancy in therapeutic hypnosis. Such research could utilize implicit processing heuristics as one type of therapeutic suggestion that may modulate mind-body communication and healing at the cellular-genomic level (Rossi, 2002).
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Summary
This conceptual review indicates how the leading edge of current neuroscience research is building a bridge between mind and body on the molecular level by identifying the cellular-genomic and synaptic loci of memory, learning and behavior change. Psychological experiences of trauma, stress, and surprise that evoke psychobiological arousal to engage the levels of gene expression and protein synthesis could also facilitate neurogenesis, creative problem solving and healing. Psychosocial experiences of expectancy, by contrast, may prime more focused and predictable hypnotic responses by modulating neurotransmitter release at the synaptic vesicle level between neurons. It would require ingenious extensions of current neuroscience methodology to measure how hypnosis mediates the psychosocial genomics of surprise and expectancy at the cellular-genomic and synaptic levels respectively. We have speculated how Milton Erickson's neuro-psycho-physiological approaches may engage the complementary dynamics of expectancy and surprise as a complex system of creative adaptation to facilitate rehabilitation and healing on many levels of human experience from mind to gene expression.
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