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Introduction
Interest in the relationship between psychiatric syndromes and 

immune function has been a consistent theme since the beginning 
of modern medicine. Claude Bernard, a French physiologist of 
the Museum national d’Histoire naturelle, founded the concept milieu 
interieur in the mid-1800s. Walter Cannon, a professor of physiology 
at Harvard University coined the commonly used term homeostasis 
in his book  The Wisdom of the Body, 1932, from the Greek word 
homoios, meaning similar, and stasis, meaning position. In his work 
with animals. Cannon observed that any change of emotional state 
in the beast, such as anxiety, distress, or rage was accompanied by 
total cessation of movements of the stomach (Bodily Changes in 
Pain, Hunger, Fear and Rage, 1915). Hans Selye, a student of Johns 
Hopkins experimented physical and mental adverse conditions 
and noted that the body consistently adapted to heal and recover 
forming the empiric foundation of the General Adaptation Syndrome, 
consisting of an enlargement of the adrenal gland, atrophy of the 
thymus, spleen and other lymphoid tissue, and gastric ulcerations. 
This foundational work led to a rich line of research on the biological 
functioning of glucocorticoids.1,2 Mid 20th century studies of 
psychiatric patients reported immune alterations in psychotic 
patients, including numbers of lymphocytes3,4 and poorer antibody 
response to pertussis vaccination, compared with non psychiatric 
control subjects.5 In 1964 George F. Solomon, of The University of 
California in Los Angeles et al. coined the term psychoimmunology 
and published a landmark paper: Emotions, immunity, and disease: 
a speculative theoretical integration.6 In 1975 Robert Ader and 
Nicholas Cohen, a psychologist and an immunologist at the University 
of Rochester, advanced PNI with their demonstration of classic 
conditioning of immune function in animals and coined the term 
psychoneuroimmunology.7,8 Ader, Cohen and Felten went on to edit 
the groundbreaking book  Psychoneuroimmunology  in 1981, which 
laid out the underlying premise that the brain and immune system 
represent a single, integrated system of defense. In 1985, research 
by neuropharmacologist Candace Pert, of the National Institutes of 

Health at Georgetown University revealed that neuropeptide-specific 
receptors are present on the cell walls of both the brain and the immune 
system.9,10 Contemporary advances in psychiatry, immunology, 
neurology and other integrated disciplines of medicine has fostered 
enormous growth for PNI. At present time, evidence for nervous 
system–immune system interactions exists at several biological levels 
and we know that nerves in the thymus and spleen terminating near 
clusters of lymphocytes, macrophages and mast cells, all of which 
help control immune function.11-14 The brain and the immune system 
are the two major adaptive systems of the body and they talk to each 
other through signaling pathways. The major pathway involved in 
this cross-talk is throughout hypothalamic-pituitary-adrenal axis. The 
HPA axis responds to physical, environmental and mental challenge 
to maintain homeostasis in part by controlling the body’s cortisol 
level.15-18

T lymphocytes and hypnosis

T-lymphocytes are a central component of the adaptive immune 
response, since these cells have many functions, including antigen 
recognition, regulation of antibody and cell-mediated immunity, as 
well as effector functions, e.g. killing of virally-infected or neoplastic 
target cells.19-21 Moreover, T-cells have been implicated in the hypnosis 
and differential cytokine expression pathogenesis of an auto-immune 
and infectious diseases including rheumatoid arthritis, diabetes 
mellitus, AIDS, tuberculosis, and periodontitis. Consequently, the 
ability to modulate the T-cell response will be of interest in the 
maintenance of health as well as the treatment of disease states. 
Hypnosis has evidenced significantly elevated total lymphocyte 
counts and also significantly increased total number of T-cells in high 
hypnotizable subjects.22,23 Furthermore, a combination of hypnosis, 
progressive muscle relaxation, biofeedback relaxation, and meditation 
has been demonstrated to induce an increase in T-cells in HIV-positive 
subjects with low T-cell counts.24 Traditionally, T-cells have been 
classified into two subsets of cells, based on the expression of CD4 
and CD8 cell surface molecules, where T-cells expressing interleukin 
(IL-2) and interferon gamma (IFN-ϒ) belong to the inflammatory 
subset that regulate cell-mediated immunity and are known as Type 
1 helper (Th1) cells. Actually, CD4+ T-helper (Th) cells are a major 
cell population that plays an important role in governing acquired 
immune responses to a variety of foreign antigens as well as inducing 
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Abstract

This review is focused on the hypothesis that hypnosis can differentially modulate T-cell 
subsets and that this effect is mediated by changes in hypothalamo-pituitary-adrenal (HPA) 
mediators, such as cortisol. Psychoneuroimmunology (PNI) is the study of the interaction 
between psychological processes and the nervous and immune systems, taking an 
interdisciplinary approach including psychology, neuroscience, immunology, physiology, 
genetics, pharmacology, molecular biology, psychiatry, behavioral medicine, infectious 
diseases, endocrinology and rheumatology. The main interests of this discipline are the 
interactions between the nervous and immune systems studying mental processes leading to 
pathologies due to auto-immunity or immune deficiency. Here we make an overview about 
history of PNI focusing on hypnosis as a modulator of immune response and a therapeutic 
tool to heal stress related diseases. Here we also share our ideas about studying clinical use 
of cortisol as a reliable monitor for hypnosis therapy on the homeostasis of hypothalamic-
pituitary-adrenal axis (HPA axis).
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some types of autoimmune diseases. There are at least four distinct 
Th cell subsets (Th1, Th2, Th17, and inducible T-regulatory cells), 
each of which has specialized functions to control immune responses. 
Each of these cell types emerge from naive CD4+ T cells after 
encounter with foreign antigens presented by dendritic cells (DCs).25. 
There is evidence to suggest that the various subsets of T-cells are 
differentially modulated by hypothalamo-pituitary-adrenal (HPA) 
axis mediators.26-28 Other evidences show that circadian variations in 
T cell subpopulations in human blood are differentially regulated via 
release of cortisol and catecholamines: within the CD4(+) and CD8(+) 
T cell subsets, naive cells show pronounced circadian rhythms with 
a daytime nadir, whereas effector CD8(+) T cell counts peak during 
daytime. Furthermore, naive T cells were negatively correlated with 
cortisol rhythms, decreased after low-dose cortisol infusion, and 
showed highest expression of CXCR4, which was up-regulated by 
cortisol.29,30. A significant decrease in the percentage of CD4(+) T 
cells and increase in the percentage of CD8(+) T cells were found in 
patients with Systemic Lupus Erythematosus compared to the healthy 
controls.31 Hence, it is reasonable to hypothesize that modulation of 
neuro-endocrine mediators (such as cortisol) by hypnosis is likely to 
have different effects on Th1 and Th2 cells. This potential shift of 
T-cell activity can have a potentially significant influence on diseases 
in which T-cells have been implicated.32-35 Documentation of a neuro-
endocrine response to hypnosis is limited and yet controversial. For 
example, a recent study from Varga K. and Kekecs Z. shows that the 
changes in oxytocin and cortisol levels after hypnosis are not related 
to hypnotic susceptibility but to relational experiences.36 Nevertheless, 
cortisol has been shown to decrease to very low levels during extended 
hypnosis onto highly hypnotizable subjects.37,38 Significant differences 
in the levels of cortisol were also found in highly hypnotizable 
subjects when they re-experienced intense emotional states induced 
under hypnosis.22-23 Cortisol was significantly lower following the 
last suggested emotional state of happiness in comparison with the 
emotional state before hypnosis or the preceding emotional states of 
anger and depression. Although very limited, this evidences suggest 
that hypnosis has the potential to modulate the HPA axis. On the other 
hand, the clinical significance of hypnosis to alter the T-cell response 
is far to be completely clear. It is under current study how hypnosis 
leads to a modulation of cortisol and a subsequent decrease in the Th1 
subset of T- cells; this intervention may potentially be used in clinical 
therapy involving auto-immune diseases or in the pathologies where 
the over expression of Th1 cells occurs, such as rheumatoid arthritis 
or insulin dependent diabetes mellitus. Statistically significant effects 
of hypnosis on cortisol levels and immune response are our current 
challenges.

Hypnotherapy

There has been an increasing interest about the link between 
interpersonal, social, behavioral stressors and health. Many groups 
are trying to clarify the best techniques to interact with the immunity 
throughout the cognitive or the unconsciousness evoked by relaxation 
or hypnosis, considering blood’s white cells and their receptors as a 
sort of circulating portion of the nervous system. One of the techniques 
to interact with effects of stressors on human body is hypnotherapy.39,40 
Hypnosis is considered a psychosomatic event normally preceded 
by a hypnotic induction technique. There are several different 
induction techniques, among them one of the most used methods 
has been refined by the psychiatrist Milton H. Erickson, in terms of 
unconventional approach to psychotherapy, as described in his works 
and books. He developed an extensive use of therapeutic metaphor 
and story as well as hypnosis and coined the term brief therapy for his 

method of addressing therapeutic change in relatively few sessions. 
Through conceptualizing the unconscious as highly separate from 
the conscious mind, with its own awareness, interests, responses, and 
learnings, he taught that the unconscious mind was creative, solution-
generating, and often positive.41,42 But the main question remains 
unsolved: how can we actually measure human stress? The question is 
far to be trivial. Measuring the stress level by a quantifiable, scientific 
tool might discriminate effective or ineffective therapeutic techniques 
currently used to heal stressors related to human diseases.

Hypnosis and cortisol: the odd couple

The use of cortisol during hypnotherapy is our model for studying 
non-pharmacological modulation of the immune response and the 
cellular and molecular mediators involved. The cortisol levels in 
saliva can be checked out by new devices (salivettes) in every place, 
at home, in a stress free condition as well as prisons, boats, airplanes, 
opening the possibility to monitoring real time unconventional 
techniques, such as hypnosis, for their efficacy. Finally, blood samples 
might display lymphocytes rate and activation, plasma cortisol, ACTH 
or endorphins at different time points of a long term therapy. Thus, 
the question is: can hypnosis cure people? We are currently using the 
hypnosis-cortisol model for the comprehension of effectiveness of 
hypnotherapy technique. At present time, we are studying cortisol as 
a reliable indicator of therapeutic adequacy of hypnotherapy to the 
modulation of immune response in patients suffering of auto-immune 
diseases. We are confident that the experiments currently in progress 
will clarify our doubts.
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