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Commentarios sebmilted by the qualifed professional readerahip of
this journal will be congidered for publication in & later issue as
Conlinving Commeantary on this article, The following are among those
who will provide Continwing Commentany in & forthcoming issus: M. J
Mackintogh and H. Ursin.
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Motivational systems: fear or defense? pain or
recuperation?

The new and provocative model presented by Bolles & Fanselow does
nol attempt fo identily the neuwral subsirales of their proposed fear and
pan matvational systems, bul there are many points of consonance
with my own analysis of a "defense molivational system,” which was
based upon data from bran research and presented recently n this
journal {Adams 1873a). Specificalty, heir Figure 2 is consonant with
my Figura 1. The fallawing comparisons may be mada, Their “expec-
tancy of a US"' corresponds in part o my sansory fitters for motivating
shimul,” pathways that are shown converging upon tha midbrain inomy
Fagura 1. a forebrain pathway, a pretectal visual pathway, an auditory
pathway, and a painslactile pathway from the hindbrain, Their “lear"
comesponds to activation ol the “delense motivaticnal mechanism'’
localed in the midbrain cenfral gray. Their “species-specific delensa
reactions” correspond to motor patterns crganized by motor pattern-
g mechanisms such as those of striking, lunge-and-bite attack,
upright and sideways postures, squeal and hiss, Ireezing, and fleging,
shawn i vy Figure 1. The inhitstion of pain shown in their figure is not
#usirated m my analysis, but is consonant with data from Mayer and
Liebeskind (1974) thal stimulation of lhe midbrain central gray
produces analgesia. Finaly, the inkibition of other motvational systems
shown in their Bgure is consisten! with data suggesting that the defense
mctvaticnal mechanism direclly inhdbats the offense motivational mech-
amsm (Mink and Adams, in preparation).

The analysis by B & F does not #lustrate releasing and directing
stimuli lor specific motor patterns (ther S50Rs) of delense (their fear),
aithough | think that thesr analysis would be strengthened by consider-
ing them. By distinguishing separate releasing and directing stimuli
thal act direclly upon molor palterns, as opposed to motivating stemuli
thal act upon the maotivational mechamsms, thay could explain why
specfic bahaviors are, in thair words, “flexible” and “adaptive to the
possibibtes afforded by emircnmental supports.” And, by baing more
wxphcil aboul molivating stimul, they could explan why, in their words,
“different motivalional systems can evidently be aroused in different
wHyS. ™

My own analysis ol the defense motivational system diters from
thesrs in my emphasis upan molivaling stimuli for delense ather than
condstioned shimuli,. Other mobivaling stimoll such as suddan nose of
wiswal movement, dorsal laclile stimulation, cerfain offaciory shimuli,
ard stimuli that evoke necphobia may be more important undar natural
condiligns, Becausa of the pacukar way in which they are raised in very
resiricled and homagenecus emvironmenis with no opporfunity 1o
escape into a nest box or burrow, taboratory animals may have very
migh gsenzory thresholds for most of these stimuli (Clark and Galed
1977, Adams 1978b), and therefore pain and stimuli conditioned 1o
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pain have been overemphasized in laboralory studies. | am intrigued by
B & F's suggestion that only stimull condiioned to pain, and nol pain
itself, can serve as a motivating stimulus for detense (lheir “lear”), but |
am not completely convinced by the evidence thay prasent.

| question their use ol the term “species-specific defense reac-
tions " By comparing rats and cats, they emphasize taxonamic difer-
ences across orders, nol spacies, while there are very few good data
on cross-species comparisons of behaviors in rodents. In particular,
there are good data on species-specific differences in copulatory
patterns in murgsd rodents (Dewsbury 1975). | have recently reviewed
{he molor patterns of defense in murasd redents and found that maost of
them are remarkably similar across many species (Adams, submitted
lor publication). Onky three classes of motor patterns related fo
agonistic behavior typically vary from species lo species ol murod
rodent: motor pattedns of seenl-marking, threal, and alarm signals, and
only the last two are motor patterns of defense

Most cases of “species-specific” motor patterns - or, for hat
matter. species-specilic diferences in any aspeci of a molivational
system = probably arise as pramaling isclation mechanisms (Dob-
zhansky 1937) that protec! the lemale against sterfe matings with
males ol olher samilar species. For example, the molor palterns of
capulation and of scent-marking, as mentioned above, Can vary more
between related species than belween genera, which paints to an
active force for divergence such as those of pre-mating isclation
mechanisms (Dewsbury 1975, Adams, submilted lor publication).
Other aspects of the noural substrate of mofivational systems of
agonstic behavior are more bkely lo be simdar, not only across
specas, but even across the entire class of mammals (Adams 197%a:
Adams 1980)

Indiscriminate use of the ferm “species-specific’ reinforces an
unfortumate tfradition in comparative psychology thal overemphasizes
the genatic aspect of individual and spoecies diferences [ol. Eibl-
Eibestelgt, "Human Ethology' 885 2(1) 1979} As menlicned abave, in
the process, cnitical enfogenelic lactors are often overlooked, and the
role of releasing and drecting sfimus, bath conditioned and uncondi-
fioned, ara not sufficiently recognized
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Stress and arousal in pain perception

Hejecting Hobarl Mowrer's now lorty-year-old concepl of fear as the
conditionad lorm of pain, Bolles & Fanselow oller a provocative and
interesling new nlerpralation of lear and pain as independent motva-
lional stales. According lo ther perceplual-delensive-recuperalive
{POR) madal, lear may arise independently of experienced pain (2.9,
as i photeas of height or snakes, whore the pain was/is never
exparienced) bul inany case is associated with tha anbcipation of pan
and has lhe effect of inhibding pain and pain-induced recuperative
behaviors. This is necessary, they pont out, because such behaviors
are or would be incompalible with the eflective delensive behaviors
thal should cccur in the presence ol fear cues if the organism is to
protect itsell properly. The machanism by which fear eflects the
inhibiton of pam 15 an endogenous analgesic brain peptide (endorphin
production which blocks pain following fear and the effects of which
can thimsehas ba mbebded by administration of a narcotic antagonsst.
naloxone

The POR model of fear and pain is at best. as ils authors nola, “a
rough hounstic.” Its diferentiation of perceptual-learning (P), defensive
(D) and recuperalive (R} phases of traumatic sivalions is nleresting,
but sketchy at best, especially as regards the kast of thase, 8 & F
woukd have greally strengthanad thes arguments had they attempted
o relate their theony/model to the congiderable research and thaoreli-
cal literatwes on arcusal, anticipation, anxiely, and stress. What, for
example, s the relation between the defensive (D) and recuperatve (R)
phases deschbed here and the slages of resistance and exhaustion in
Hans Selye's General Adaptation Syndrome (see Cofer and Appley
1964, pp. 4420 lor discussion of systemic and paychological stress)?
Or of these stages o those in Mawrer's { 1960] discussion of hope and
hoplessness, Lazarus's (1966) description of coping, Appley’s treat-
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