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Since ancient times, physicians have
questioned whether the mind can affect
health. Many anecdotal reports have
claimed that patients overcame life-
threatening illnesses by their will to live.
But we lacked hard evidence that would
explain the relationships between atti-
tudes and disease. Recently scientists
have uncovered new data that demon-
strate a bidirectional link between the
immune and the nervous systems. We
are now beginning to understand how
these two systems can interact to either
set the stage for disease or enhance the
prospects for a healthy body. Various
names have been applied to this field, in-
cluding psychoimmunology and neuro-
immunomodulation. In this essay, I will
use the term psychoneuroimmunology.
This term was coined by Robert Ader,
Department of Psychiatry, University of
Rochester Medical Center, New York,
to describe the emerging field that stud-
ies an organism’s response to experience
and the bodily system that operates to
defend an organism against disease.!

Some of the earliest research on the
mind-body connection involved studies
of stress. In 1914 physiologist Walter B.
Cannon, Harvard Medical School, de-
fined what he later termed the fight-or-
flight response. When the brain per-
ceives stress, it signals the sympathetic
branch of the autonomic nervous sys-
tem, which regulates the “automatic”
functions of the body, such as the heart-
beat and the digestive processes. This re-
sults in an increased heart rate, faster

breathing, and a rush of blood away
from the skin, hands, and feet toward
the deep muscle tissue. This action
causes an increased supply of oxygen to
flow to the muscles for use in either
fighting or escaping the stressful situ-
ation.2

As early as 1936, Hans Selye, director,
Institute of Experimental Medicine and
Surgery, Montreal, observed three mor-
phological changes that occurred in re-
sponse to noxious stimulations. These
changes included adrenal cortical en-
largement, bleeding ulcers of the stom-
ach and duodenal lining, and atrophy of
the thymus and other lymphatic struc-
tures, a change that directly damages the
immune system.3 Selye was a pioneer in
stress research. He wrote about his 1946
paper “The general adaptation syn-
drome and the diseases of adaptation” in
a Citation Classics® commentary in
1977.4 In this classic paper, he defined
the general adaptation syndrome as the
sum of all nonspecific, systemic reac-
tions of the body that occur upon con-
tinued exposure to stress. Selye pro-
posed that the adaptation syndrome may
be directly related to disease. I used the
1946 paper in my first experiments on ci-
tation indexing.> Many years later I met
this remarkable man who was one of the
pioneers in medical information science.

In 1964 George F. Solomon, now of
the Department of Psychiatry, Universi-
ty of California, Los Angeles, and Ru-
dolph H. Moos, Department of Psychia-
try, Stanford University School of Medi-
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cine, Palo Alto, California, published
the first paper exploring the relation-
ships of stress, emotion, immunological
deficiencies, and physical and mental
disease. Solomon and Moos used the
term “psychoimmunology” to describe
their early work on the effects of person-
ality, stress, and emotions on immune-
associated diseases. These include both
immunologically resisted diseases (such
as infections and cancerous diseases)
and immunologically mediated diseases
(such as allergies and autoimmune
diseases).b

The development of concepts in psy-
choneuroimmunology began with clini-
cal observations on the relationship of
emotions and disease and progressed to
clinical and experimental research on
emotional factors and immunologically
related disease. These theoretical con-
cepts are only now beginning to be based
on hard scientific data from well-con-
trolled experiments on specific factors
mediating resistance to disease. Con-
trary to public opinion, science is not
made overnight. Moreover, the most ac-
cepted theories must be subjected to
continual reevaluation.

More recently, the Institute for the
Advancement of Health, New Y ork, has
been established to further the under-
standing of how mind and body interac-
tions affect health and disease. The insti-
tute promotes research and acts as an in-
formation clearinghouse. Norman Cous-
ins, professor of medical humanities,
University of California, Los Angeles,
School of Medicine, is a member of its
Scientific Advisory Board. He startled
the medical world by claiming that he
cured himself of ankylosing spondyli-
tis—a crippling disease that causes disin-
tegration of the connective tissue in the
spine. Cousins claims that his determina-
tion to keep a positive attitude toward
regaining health played a major role in
his recovery. While he is convinced that
the mental state affects illness, Cousins
realizes that the psychological powers of
healing will never be fully respected by

the medical profession until definitive
proof is available. In a 1979 editorial in
JAMA, Cousins said that “the connec-
tion between emotional and physical
well-being seems obvious enough....
Yet, even as we perceive these connec-
tions, we lack solid information on the
way the positive qualities [of emotions]
make their physiological registrations.””

The Immune and Nervous Systems

As discussed in my essay on the 1984
Nobel Prize winners in medicine, all of
whom were immunologists, the immune
system is immensely complex and scien-
tists have yet to unravel exactly how it
works.8 Two types of immunologic re-
sponses, mediated by two types of lym-
phocytes (white blood cells), have been
found. Humoral immunity occurs when
B lymphocytes produce immunoglobu-
lins, called antibodies, that either de-
stroy antigens (foreign structures) or
mark them for destruction by other
cells. T lymphocytes are involved in cell-
mediated immunity. Some T lympho-
cytes act as killer cells that attack for-
eign or cancerous cells directly. These
are the cells that cause rejection of
organ transplants, but they are also a
crucial line of defense against tumors.
Other T lymphocytes interact with B
cells to enhance or suppress their activi-
ty.9

The nervous system is an organized
group of specialized cells, called neu-
rons, that conduct information in the
form of a stimulus impulse from a senso-
ry receptor through a nerve-cell network
to a response site. A neuron is construct-
ed of three parts—dendrites, axons, and
a cell body. The dendrites receive a
stimulus impulse and pass it on to the
cell body, which in turn passes it on to
axons. Axons then secrete a chemical
called a neurotransmitter (such as
acetylcholine) that diffuses across a
small gap until it reaches the dendrites of
a nearby neuron. The neurotransmitter
can either excite or inhibit the second
cell.
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The nervous system regulates the en-
docrine glands, ductless glands (such as
the pituitary and thyroid) that regulate
body processes by secreting chemicals
known as hormones. These hormones
travel through the bloodstream to spe-
cific target organs and tissues to pro-
mote or inhibit activity.!10

The 1984 Nobel laureate Niels K.
Jerne,® professor emeritus, Basel Insti-
tute for Immunology, Switzerland,
made some interesting comparisons be-
tween the immune and nervous systems.
He notes that “these two systems stand
out among all other organs of our body
by their ability to respond adequately to
an enormous variety of signals. Both sys-
tems display dichotomies and dualisms.
The cells of both systems can receive as
well as transmit signals. In both systems
the signals can be either excitatory or in-
hibitory. The two systems penetrate
most other tissues of our body...[and
they both] learn from experience and
build up a memory that is sustained by
reinforcement.”!! Jerne further pro-
poses that these analogies may arise
from similar genes that govern the ex-
pression and regulation of the two sys-
tems.

Anatomical and Chemical Pathways

Similar as they may be, the exact man-
ner in which the immune system and
nervous system interact is still unknown.
However, the evidence for anatomical
and chemical connections between the
two is accumulating rapidly. David L.
Felten, Department of Neurobiology
and Anatomy, University of Rochester
School of Medicine and Dentistry, New
York, and colleagues have shown that
there are nerve endings in the various
organs and tissues of the immune sys-
tem, such as the spleen, lymph nodes,
bone marrow, gut-associated lymphoid
tissue, and thymus. Felten proposes that
nerve terminals anatomically positioned
among fields of lymphocytes may pro-
vide a means for the brain to speak di-
rectly to the cells of the immune

system.!2 (Incidentally, Felten was men-
tioned previously as a 1982 winner of the
MacArthur Prize Fellow Award.!3)
Pathologist Kathryn Miles, University of
Chicago, and colleagues found that this
anatomical pathway is a favorable envi-
ronment for direct neural regulation of
the immune system. They demonstrated
that local destruction of nerve endings
leads to immune alterations in antibody
response. 14

Not only can the nervous system regu-
late the immune system, but immune
cells and organs can also influence
neuronal activities. Hugo O. Besedov-
sky, Adriana del Rey, and Ernst Sorkin,
Swiss Research Institute, Davos, have
shown that the firing rate of brain neu-
rons is altered by immune cell products,
such as interferon and the interleukins,
which regulate immune cell develop-
ment and function. 13

Researchers have long recognized
that stress may produce immune sup-
pression via the hypothalamus-pituitary-
adrenal pathway. In stressful situations,
the hypothalamic region of the brain
produces corticotropin-releasing factor,
which triggers the release of adrenocor-
ticotropic hormone (ACTH) by the pitu-
itary gland. The ACTH in turn stimu-
lates the adrenal glands to secrete corti-
costeroid hormones, which cause im-
mune suppression.

It has become clear, however, that
this mechanism is not complete. Recent-
ly microbiologist J. Edwin Blalock, Uni-
versity of Texas Medical Branch, Gal-
veston, has found that this pathway can
be extended to include the immune sys-
tem. He found that viral infections and
certain toxins can directly induce lym-
phocytes to make ACTH.16 These find-
ings suggest that it is possible for the im-
mune system to trigger the production of
the immunosuppressant corticosteroid
hormones directly. The Blalock paper
on “The immune system as a sensory or-
gan” cites into the core of a 1984 ISI® re-
search front on the “Effects of stress and
opioid peptides on the immune system”

138



Figure 1: Historiograph of research in the field of psychoneuroimmunology. The numbers given in paren-
theses following the research-front title refer to the number of core/ citing items for each research front.

84-0257

85-2769

Effects of heta-endorphin and other peptides
on rat behavior (2/41)

84-0258
Etfects of stress and opioid peptides on the

Characterization of opiold peptides in the
pituitary and brain (3/54)

85-0207

Immune system (12/159)

84-0888
Effects of stress on stress hormones (5/54)

84-8107
Regulation of stress hormones (2/3)

84-2017
Studies on stress and stress hormones in rats

Effects of stress on the immune system
(52/479)

85-1423
Hormonal responses to stress (2/58)

85-7296
Effacts of stress on blood and brain activity
(2/19)

85-8259
ACTH, beta-endorphin, cortisol, and

and humans (2/27)

84-5440
Influence of stress on physical and

enkephalin levels during stress (2/34)

85-1009
Stress, life changes, social support, and their

psychological heaith (5/242)

84-6922

effact on health (36/756)

85-5345
Cardiovascular affacts of naloxone and beta-

Opioid peptides and stress (2/143)

84-8983
Endogenous opiate binding receptors (3/12)

endorphin (8/193)

85-6690
Binding activity and receptor characterization
of opioids (4/212)

85-8030
Opiate receptors and binding (2/48)

(#84-0258). This topic is one of eight
1984 research fronts we identified by co-
citation clustering. Figure 1 is a historio-
graph showing how these and nine new
fronts for 1985 related to psychoneuro-
immunology are linked.

In other studies, Candace B. Pert, Na-
tional Institute of Mental Health, Be-
thesda, Maryland, Michael R. Ruff, Na-
tional Institute of Dental Research, and
colleagues have discovered that neuro-
peptides, chemicals in the brain, may at-
tract immune cells called macrophages
to the site of injured tissue. Neuropep-
tides act as chemical messengers be-
tween nerve cells, regulating pain con-
trol, thirst, appetite, pleasure, and emo-
tion. Pert and colleagues found that
macrophages can secrete and function-
ally respond to various neuropeptides at

the site of damaged tissue, where they
scavenge bacteria and other debris that
cause injury.17

Among the substances that elicit a
macrophage response are benzodiaze-
pines, a class of antianxiety drugs that
includes Valium and Librium.!8 QOther
neuropeptides include the opiates, the
pleasure-producing class of drugs that
includes heroin and morphine. Pert hy-
pothesizes that neuropeptides and their
receptors are a key link between the
mind and body since they may represent
the biochemical foundation of emo-
tion.17.19 In the research front labeled
“Endogenous opiate binding receptors”
(#84-8983), two of the three core papers
are coauthored by Pert and Solomon H.
Snyder, Department of Psychiatry and
the Behavioral Sciences, Johns Hopkins
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University School of Medicine, Balti-
more, Maryland.20.2!

Stress and the Immune Response

In addition to these findings of ana-
tomical and chemical pathways, many
experiments have been done on the ef-
fect of stress on animals. While most re-
sults show that stress clearly influences
the animal's immune system, scientists
are wary about making conclusive state-
ments about the implications of these re-
sults since there are so many variables
that need to be experimentally con-
trolled. These variables include the ex-
act nature of the stress, the timing of its
application to a particular organism, and
the genetics of the test animal. In addi-
tion, Malcolm P. Rogers, Division of
Psychiatry, Peter Bent Brigham Hospi-
tal, Boston, Massachusetts, and col-
leagues warn that there are many mea-
sures of immunity. For example, when
studying immunosuppression, it is nec-
essary to recognize that blocking sup-
pressor T lymphocytes from functioning
may actually augment other compo-
nents of the immune system.22

In a letter to Lancet, 1.G. Hall, Sec-
tion of Tumour Immunology, Institute
of Cancer Research, Royal Cancer Hos-
pital, Surrey, UK, argues that lympho-
cyte proliferation is variable in healthy
subjects and should not be used as
a measure of immunological compe-
tence.23 These complexities, in combi-
nation with our relatively limited knowl-
edge of the immune system, require cau-
tious evaluation of any data suggesting
changes in immunity after psychological
stress.

Nevertheless, a large number of ani-
mal experiments have identified some of
the major variables and interactions that
determine stress effects on health. In a
landmark study in 1975, Ader, men-
tioned earlier, and immunologist
Nicholas Cohen, both of the University
of Rochester School of Medicine and
Dentistry, were able to condition rats to

suppress their own immune responses.
Ader and Cohen gave laboratory rats a
saccharin solution and 30 minutes later
injected them with the immunosuppres-
sive drug cyclophosphamide, which
causes nausea. The single pairing of sac-
charin and cyclophosphamide caused
rats to avoid drinking the saccharin to
prevent feeling sick. During the course
of repeated exposures to saccharin with-
out cyclophosphamide, some condi-
tioned animals died. The mortality rate
was directly related to the volume of sac-
charin consumed in the single condition-
ing trial. It was hypothesized that reex-
posure to the saccharin without the im-
munosuppressive cyclophosphamide re-
sulted in a conditioned immunosuppres-
sive response that increased the animals’
susceptibility to pathogens in the labora-
tory environment. Ader and Cohen then
set up a similar experiment in which
animals were immunized with sheep red
blood cells (SRBC), and when condi-
tioned animals were reexposed to sac-
charin, they showed a conditioned sup-
pression of the antibody response to the
SRBC antigen.24

Possible clinical applications for im-
munosuppressive conditioning may be
in treating people with autoimmune dis-
eases, such as rheumatoid arthritis or
lupus, in which the immune system
begins attacking the body’s own tissues.
This study is 1 of 52 core documents we
identified for the “Effects of stress on the
immune system” (#85-0207). (See Figure

"1.) There were over 450 papers that cited

1 or more of these core papers in 1985.
In terms of publication activity, this was
surpassed by the front on “Stress, life
changes, social support, and their effect
on health” (#85-1009) with over 750
papers.

While it is apparent that illness is af-
fected by the mental frame of mind,
there are conflicting results as to wheth-
er stress suppresses or enhances the im-
mune response. For example, Solomon,
mentioned earlier, found that only cer-
tain types of stress are immunosuppres-
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sive. Overcrowding stress in rats was
very effective in reducing the antibody
response to an injected antigen. Howev-
er, rats subjected to sleep-deprivation
tests did not activate immunosuppres-
sive mechanisms.25

Psychologists Lawrence S. Sklar and
Hymie Anisman, Carleton University,
Ottawa, Canada, examined the effects of
coping with stressful situations on tumor
development in mice. They found that
the animal's degree of control over an
event influences tumorigenicity. Mice
subjected to inescapable shock devel-
oped larger tumors at a faster rate and
died sooner than the mice subjected to
escapable shock.26

Psychologists Mark L. Laudenslager,
University of Denver, and colleagues
took these studies one step further when
they studied the immunological changes
that occurred when animals were sub-
jected to controllable and uncontrolla-
ble stressors. Laudenslager and col-
leagues measured how readily the T lym-
phocytes reacted when brought into
contact with a mitogen, a substance that
stimulates proliferation. The authors
found that T lymphocytes from rats able
to escape the shock multiplied as readily
as did those from unstressed rats, while
the T lymphocytes from rats exposed to
inescapable shock did not multiply at a
normal rate. It would seem that the
degree of stress controllability, rather
than the stress itself, may be a factor re-
lated to immunosuppression.2’

Human Studies

Many clinical studies have focused on
the effects of stress on immune re-
sponses in humans. Psychiatrist Steven
J. Schleifer, Howard Mack Laboratory,
Mount Sinai School of Medicine, New
York, and colleagues studied the possi-
bility that immunity may be altered as a
result of bereavement. The authors
compared lymphocyte stimulation re-
sponses in husbands before and after the
deaths of their wives. The ability of lym-

phocytes to multiply was significantly
lower two months after bereavement
compared to the prebereavement levels.
These changes in the immune system fol-
lowing bereavement may be related to
the observed increased mortality of be-
reaved spouses.2® The cited paper on
“Suppression of lymphocyte stimulation
following bereavement” is one of 12 core
papers for research front #84-0258, men-
tioned earlier.

While bereavement is a severe stress,
even milder forms may reduce immune
responses in humans. Psychiatrist Janice
K. Kiecolt-Glaser, Ohio State Universi-
ty College of Medicine, Columbus, and
colleagues studied the effect of medical
school exams on many immunologic pa-
rameters, including natural killer-cell
activity.29 Natural killer cells are pro-
grammed to prevent tumor development
and spread. The immunological changes
included a reduction in the T lympho-
cytes needed to mount an effective im-
mune response and lowered natural
killer-cell activity. In addition, many
students were given the UCLA Loneli-
ness Scale, discussed recently in the es-
say on loneliness.3 Those with high
scores also showed depressed immune
activity even before the exams. The au-
thors suggest that the immunosuppres-
sion associated with bereavement may
be in part a function of the loneliness
that accompanies the loss of a loved one.
Kiecolt-Glaser’s study is a citing paper
associated with #84-0258 because it
refers to the Solomon25 and the Sklar-
Anisman studies2¢ mentioned earlier.

Allergies

As discussed in a previous essay, aller-
gies are thought to be influenced by
stress.3! Briefly, allergies are mediated
by the IgE immunoglobulin. These IgE
have an affinity for immune cells called
mast cells and attach to them to form an
IgE-mast cell product. When an allergen
enters the body, it reacts with the IgE-
mast cell product, causing the mast cell
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to release chemicals that mediate the al-
lergic reaction. These chemicals include
histamine, which causes itching and
flushing of the skin as well as smooth-
muscle contraction in the bronchi of the
lungs, causing difficult breathing.®
Solomon conducted a study with Alfred
A. Amkraut, Alza Research, Palo Alto,
California, in which they observed that

stress increases these IgE levels, which .

are known to be elevated in patients with
asthma and other allergic diseases.3?

In other allergy studies, Michael Rus-
sell and colleagues, Brain-Behavior Re-
search Center, Sonoma Developmental
Center, University of California, El-
dridge, used a classical conditioning
procedure to pair an agent that provokes
the immune system with the presenta-
tion of an odor to guinea pigs. When the
odor was presented alone, there was an
increase in the histamine level, suggest-
ing that the immune response can be
triggered by associative learning. This
report may account for many anecdotal
reports of allergic reactions, such as the
asthmatic patient allergic to roses who
experiences an asthma attack when ex-
posed to an artificial rose.33

Controversy

While these research findings seem
compelling, psychoneuroimmunology is
not without its share of controversy.
Studies have been published that show
no correlation between psychological
factors and disease. In a study published
in the New England Journal of Medicine,
Barrie R. Cassileth and colleagues from
the University of Pennsylvania Cancer
Center, Philadelphia, found that such
factors as life satisfaction, ability to cope
with cancer diagnosis, and the degree of
hopelessness of 359 cancer patients did
not affect their recovery rate.34

In the same journal issue, deputy edi-
tor Marcia Angell wrote a controversial
editorial warning that too much empha-
sis on mind control of disease may cause
patients to consider traditional medical

care as unnecessary. She adds that “a
view that attaches credit to patients for
controlling their disease also implies
blame for the progression of the
disease.” Angell points out that patients
already burdened by disease should not
be made to feel responsible if they are
unable to recover.35

These same arguments have tradition-
ally been directed toward such contro-
versial fields as faith healing and the reli-
gion of Christian Science. Followers of
Christian Science believe that Christ’s
healing works and his resurrection dem-
onstrate that the limitations of the mor-
tal state, such as illness and death, can
be overcome as one gains “the mind of
Christ”~—a rooted understanding of
one’s true spiritual status. Accordingly,
one of the tenets of Christian Science is
that faith, not medical treatment, is the
key to health and healing.36

Current research has already estab-
lished a physical brain-body connection.
Future research will need to grasp just
how that link operates before the con-
troversies surrounding psychoneuroim-
munology can be fully resolved. Until
that time, attempts are being made to
conduct controlled studies of spiritual
healing in rheumatoid arthritis.3’

Psychoneuroimmunology Literature

Despite Angell’s arguments, there are
numerous studies confirming a relation-
ship between the mind and body that
cannot be ignored. Indeed, for a {ield
that has emerged fairly recently, there is
a considerable body of literature that is
growing rapidly. In the research front on
the “Effects of stress, psychosocial fac-
tors, beta-endorphins, and other opioid
peptides on the immune system”
(#84-0258), there were 12 core docu-
ments. These documents are arrayed in
a multidimensional-scaling map in
Figure 2 showing how these papers are
linked. This front is linked to the 1985
front on the “Effects of stress on the im-
mune system” (#85-0207), which has 52
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Figure 2: Multidimensional-scaling map for Cl-level research front #84-0258, “Effects of stress, psychosocial
factors, beta-endorphins, and other opioid peptides on the immune system,” showing co-~citation links be-
tween core papers. See key for bibliographic data.
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core documents, demonstrating the | immunology occur most frequently.

growth of the literature in this field. Nine
of the core papers from #84-0258 carry
through into #85-0207, including the
paper by Schleifer and colleagues28 and
Ader’s book Psychoneuroimmunology.!

Table 1 lists the major journals in
which research articles on psychoneuro-

This table was developed using key-
words, concepts, and prominent authors
in an online and manual literature search
to develop a preliminary journal list. We
examined core and citing papers from
the current relevant research fronts. The
journals that appeared most often were
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added to the preliminary list. The final
list has been carefully edited to provide
an inclusive representation of all facets
of psychoneuroimmunology research.

In his book Psychoneuroimmunology,
Ader compiled a scholarly yet readable
series of articles from the leading re-
searchers in the field.! Twenty-six
contributors, including Besedovsky,
Schleifer, and Solomon, provide a com-
prehensive collection of scientific results
pointing to a definite link between the
brain and many immunologic processes.
In addition, Ader is the editor of a new
Academic Press journal, Brain, Behav-
for, and Immunity, scheduled to appear
early in 1987,

The Institute for the Advancement of
Health has published three comprehen-
sive reviews, all edited by psychiatrist
Steven E. Locke, Harvard Medical
School. The first volume, Mind and Im-
munity: Behavioral Immunology, pro-
vides bibliographic references and ab-
stracts of 1,400 papers.38 Psychological
and Behavioral Treatments for Disor-
ders of the Heart and Blood Vessels con-
tains accounts of 916 papers dealing with
psychological factors and cardiac dis-
eases.? Psychological and Behavioral
Treatments for Disorders Associated
with the Immune System contains over
1,450 entries from journals and books
published between 1848 and 1985.40

Conclusion

Understanding how the immune sys-
tem and the nervous system interact may
influence the method of treatment for
many diseases, including cancer. Influ-
encing the chemical messages sent from
the brain to the immune system (or vice
versa) may prove to be an effective form
of therapy in the near future.

Table I: List of journals that report on research
and advances in psychoneuroimmunology. A =ti-
tle. First year of publication is given in paren-
theses. B= 1984 impact factor.

A B

Biological Psychiatry (1969) 2.22
Brain Research P illetin (1976) 1.87
Cellular Immunology (1970) 2.45
Clinical and Experimental Immunology 2.7

(1966}
Clinical Immunology and

Immunopathology (1972) 2.46
Endocrinology (1917} 4.34
Journal of Human Stress (1975) .50
Journal of Personality and Social

Psychology 1965) L.75
Journal of Psychosomatic Research (1956) 83
Psychological Bulletin (1904} 3.43
Psychoneuroendocrinology (1976} 1.36
Psychosomatic Medicine (1938} 2.83
Psychotherapy and Psychosomatics (1953) .82
Zhumal Nevropatologii i Psikhiatrii imeni .28

S S Korsakova (1901}

This emerging field has broken new
ground in the medical world, causing
physicians to develop new respect for
the complexity and recuperative capaci-
ty of the brain and immunological inter-
action. In a 1976 article in the New En-
gland Journal of Medicine, Norman
Cousins gives hope for the future pros-
pects of psychoneuroimmunology re-
search when he writes that “the life-
force may be the least understood force
on earth. William James said that human
beings tend to live too far within self-im-
posed limits. It is possible that those
limits will recede when we respect more
fully the natural drive of the human
mind and body toward perfectibility and
regeneration.”4!

My thanks to C.J. Fiscus and Lisa Hol-
land for their help in the preparation of

this essay.
© 1986151
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