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Can an Immune Response

Be Conditioned?

Recent reports that clastical con-
ditionisg may be welel as a foem of .
musotberapy for vanous dacases —
includiag cancer — bave immenclogials,
bedaviceal pryclologius, and clinacaans
arguing the validity of thess chaians.

The debase s far from seutled.

curriag when a peoviously ncueral
stieoudus (bell sound) s palred with a
saters) stimules (food shown to a
busgry dog) that can elick » specific
resposse (salvation).

Eventually, the salica b

the neutral stimules (aho known a8 »
coodaicacd stimuls) and the respoase
becomes stroeg enough to become a
substitute for the nateral stamudss (also
k i a0 encood d st udus ).
Expodure 10 3¢ coodtoncd stanudes
alcac will thea peoduce the desired
bebavior,

Modulate Response

Rescarchers who support the con-
cept of paychoscurcimausology, the
ability of the brais and im=use sywem
10 communicate with cach other (sce
Newa, J Nad Cancer Insg, May 2, 1900),
hwlwtedtowclmul
means of IMMEOC ICAPOnICE.

“Coodaioaing & a rather deamatic il
lestration of the functiosal relatioaship
betwees the immuse and coatral nerv:
ous systoms,” sad Robert Ader MDD
professor of psychiatry, psychology,
and medicine at the Unversity of
Rochester Modical Ceater.

Ader sasd that bas groep's inatial
wady of mmeac sylem coadivaing o
1975 was grected with skepticism by a

scicatific comamunity besicant 1o accopt
the link.

“Saace (hat tane, there have beea
about S0 edics o conditioning that
say we dida’t make a mistake,” Ader
said. *There are an increasiag number
of scieatists who recogmiac this as »
bosa fde arca of study.™

Dosald L. Mortoa, M D, director of
the Joha Wayne Cancer Clinic of the
Joasson Comprebensive Cancer Cenner
#t UCLA, said, “The data certaialy ap-
pear fieen that immuse systce changes
do ocour with coaditioning. The ques.
ioa remaing, are these chasges of ug-
nificant magnitede 10 impact discase,
cspecially tumor growth ™

Suppression Observed

The caclicst immunc cosditioning cx-
perimesnts, conducted by Ader’s leam
ﬂumdm'lwm

teological sgnficance.

“Our asimal sudics, as well a3 hose
by Gorerynski, paired injoctions of the
immuaossppressive dreg. cyclopbos-
phamide, with the novel taste of sac-
charin aad theo looked 10 see if there
was a loweriag of immuac fuscticn
when the saccharin was given alooe and
the immune sysiem was challenged,”
Ader said.

While Ader demonstraned a suppecs
sion of astibody titer, Gorczynski chal-
lenged his muce with 2 plassacytoma
tumee, Ader said. “Elevaled tusor
growth aad mortality were caly seca s
the mice re-exposed 1o saccharia, is-

.............................

prodece the same results as the
inmuncsuppressive drug”

These resuts, and senilar evideace
from studses of sutoun-
mure Ader sald, stroagly sup-
port the validity of immuse sysicm
modelaton throegh clasucal

“The quesiaon now bocomes, ¢as you
achicve the opposine effect ~ inarcased
immunc response?™ be said.

Enhancement?

Recestly, rescarchers at the Usiver-
sity of Alsbares o Birmingham Con-
pecheasive Cancer Cealer reported
that a conditicecd winules @ mico had
cvoked 2 “protective immenological of-
fect™ againat » traasplasted bymphoma.

*Ouc can immunize against the
temor we wsed, YOS lymphoma, with
3¢ alloastiges on the splecn

cells of DBASZ mice,” said Vinbal K,
Ghanta, PR D Jeader of the UAB
scicatific tcam. “Knowing that, we
wantod 10 sce f we could coadition this
specific immuse respoase with a
oeutral simudus ™
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CONDITIONAL IMMUNE RESPONSE

A potentially important application of Pavlovian conditioning involves the body's immune system.
Like other body systems, it can be activated or suppressed through classical conditioning. This
has exciting implications. If learning can stimulate immune system activity, people should be able
to arrange conditions to improve health or healing. Perhaps humans have already been doing this
for thousands of years. Classical conditioning may shed a light on healing rituals and trances
practiced by pre-modern cultures.

An early experiment reported by Schmeck (1985) involved a team of researchers at the University
of Alabama medical school. They studied effects of classical conditioning on activity of natural
killer cells (NK cells) that destroy germs and other invaders in the body. In the experiment, mice
were exposed for three hours at a time to a powerful odor (camphor ). Exposure to this odor, by
itself, had no effect on the mice.

Next, the odor was made to predict a significant biological event. After exposure to the odor, mice
in an experimental group were given injections of a synthetic chemical called poly I:C (for
polyinosinic-polycytidilic acid) that stimulates activity of natural killer cells. Mice in the control
group did not receive the poly I:C.

How did researchers demonstrate a conditional immune response in mice?

For the experimental group, the odor of camphor was paired with exposure to Poly I:C nine times.
In the 10th session, the mice were exposed only to the odor of camphor. Every mouse in the
experimental group showed large increases in natural killer cell activity. Their bodies were
"predicting” the injection of poly I:C and responding with immune system activity. In the control
group, which was exposed only to the odor of camphor, no such response occurred.

This is typical of research on classical conditioning. It is capable of demonstrating remarkable,
subtle biological effects. However, analyzing the exact mechanism can be difficult. How exactly
does a mouse's "knowledge" that poly I:C is about to be delivered to its bloodstream stimulate the
production of NK cells? If researchers knew that, perhaps they could help human patients boost
production of NK cells when needed, as well.

Researchers suspect that neuroimmunomodulation takes place at every level of the nervous
system. The word neuroimmunomodulationcontains the word roots for nerve (neuro)
and immune (immuno). So neuroimmunomodulation means modulating immune system activity
with nervous system activity. The discipline of psychoneuroimmunology-arose in the 1970s and
1980s to study psychological influences on immune system functioning. However, research in this
area has produced disappointing results. The positive effects of psychological intervention on
health are easy to document, but evidence relating these benefits to immune system changes
has been elusive (see the section on psychoneurocimmunology in Chapter 14).


http://www.psywww.com/intropsych/ch14_frontiers/psychoneuroimmunology.html
http://www.psywww.com/intropsych/ch14_frontiers/psychoneuroimmunology.html
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Abstract

Pavlovian conditioning of immune functions provided early impetus to the rapidly expanding knowledge of bi-
directional communication among the immune, endocrine, and central nervous systems. Since these early
investigations, the phenomenology of this response has been well characterized. However the neural
mechanisms and biological relevance of conditioned immunomodulation remain unclear. To this end, we
present here data from our laboratories that have: (1) revealed some of the neural mechanisms and
biological relevance of an animal model of conditioned immunomodulation; (2) demonstrated the
conditionability and potential mechanisms of conditioned immune responses in healthy humans, and (3)
investigated conditioned immunomodulation in a clinical sample. Together, these data demonstrate that
animal models provide a basis for investigating mechanisms whereby conditioned changes in immune
function may modulate health status in a clinical realm.

Author Keywords: Behavioral conditioning; Psychoneuroimmunology; Rat; Human; Sympathetic nervous
system
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Abstract

The ability to associate physiological changes with a specific flavor was most likely acquired during evolution
as an adaptive strategy aimed at protecting the organism while preparing it for danger. The behaviorally
conditioned or learned immune response is an exquisite example of the bidirectional communication
between the central nervous system (CNS) and the peripheral immune system. How is it possible that
specific immuno-modulating properties of a drug or substance (unconditioned stimulus) can be re-enlisted
just by the mere re-exposure to a particular taste, odor or environment (conditioned stimulus)? To answer
this key question, we review the neurobiological mechanism mediating this type of associative learning, as
well as the pathways and mechanisms employed by the brain to harness the immune system during the
execution of the conditioned immune response. Finally, we focus on the potential therapeutic relevance of
such learned immune responses, and their re-conceptualization within the framework of “learned placebo
effects”.

Keywords: Behavioral conditioning; Conditioned taste aversion; Placebo; Cyclosporine A; Noradrenaline; 3-
Adrenoceptors; Lymphocytes; Interleukin-2; Spleen
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Classical conditioning: the new hegemony
Article Abstract:

Data from different disciplines show that classical conditioning is involved in
more human and animal behavior than was once thought. (Classical
conditioning, exemplified in Pavlov's experiments on dogs, involves training an
organism to produce a given response to a stimulus by always associating a given
stimulus with that response.) Previous views that considered classical
conditioning to involve only bodily secretions, reflexive actions, or emotions have
been replaced. It is now thought that classical conditioning can be involved in
problem-solving and other rule-governed processes. This new view has been
accompanied by changes in how classical conditioning is conducted and
evaluated. Such seemingly unrelated phenomena as the placebo effect, relapse to
drug abuse by postaddicts, and the disease-fighting immune response appear to
involve classical conditioning. Classical conditioning has been found in smaller
and smaller organisms and has even been found in brain slices and in fetuses in
the womb. Several research areas that use classical conditioning to explain
phenomena can now be integrated, challenging traditional teleological
interpretations of classical conditioning and offering some basic principles for

testing conditioning in various areas.
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