CONDITIONED INHIBITION IN FLAVOR AVERSION LEARNING:
ODOR AS A CONDITIONED INHIBITOR
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1'can become'a;eondlti

'except the‘lZ hr delay group. In Experiment 2, hooded rats were

oy tinsalone was always'fglloﬁed by ‘induggds illness, but' the taste

Tt ABSTRACTY..

“Two exper1ment$ Were performed whlch demonstrated that an

‘olfactory stimulus can bccowe associated wlth toxicosis over long

_CS -Us- delays and, more importantly, that an olfactory stimulus

LY Q

ed inhibitor in a feedlng situation Inf-

E Experiment 1{‘hooded rats were allowqd to dglnk;water while a

'stféam of_amyl acetatk vapof*was direeted1towards the end of.the

drinking spout. Tox cosis was then induced v1a the 1njection
. 8

,‘of ATthdum chloride after delays of 0, 0. 5, by and 12 hrs for

N 3t

_'.dlfferglt gro&fs. when compared with noQt\oxlcosis controls,

',was [qund that s:Lgniflcant aversions wer; ob(med for all groups

-

. v

given conditioned inhibition traiping in’which the taste of saccha--

]
S oW >

of-.saccharin plus the odor of amyl acetate was not. In a series .

B

. of three lsubsequé’nt tests -- summation, -e‘nhancement of conditioning;

-

,and retardation ~— it was demonstrated that the odor had acquircd -

e

j‘active 1nh1bitory properties. The . results paralleled those obtained

with more.traditionallyletudied stimuli and tethniqoes and.hence

jyere found to be\readily predictable'fﬁom a recent model of condi-

‘tioning sethforth by Rescorla & Wagner (1972)-

2 . [l . . =
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3 Animals thdh e#pefience illness following ingestion of a

. mflévored'dubstance will tend to' form an aversion to. that substance

[}

(R:avusky'& Garcia, 1970; R'ozin' & Kalat: 1971)~ Such- a. flavor-toxicosis

- T ' y . " ’ . : ~
rassociation develops even when a period of several hours intervenes

_betwecn the two evlnts (Revusky, 1968; Smith & Roll, 1967). This

Y

abllity of rats to assoc1ate flavor with illness er loﬁg delays ‘

: contradicts the prmc‘iple that temporal contigu:Lty tween ttg ¢S~

and US is ‘necessary for leaming. Rozin & Kalat (1971) have interpre-

ted this apparent 'difference between flavor-toxicosis ass_ociation

-

and traditibpally studied fypes of learning as eyidence that ‘flavorl .

1

-.gvé_rsi'cin 1éarr‘1'ing is a different, more primitive form of .leaFning

. fhat has evolved,as a s‘pecialized adaptation -for_tﬁe Eontrol,of.

- Eeedlng behavior. - They ‘have claimed tha;: ccl}mplex, ".cognil:ive". types

' of'learning do not readlly occur 1in flavor aversion paradigm§ .

-(Mat,& Rozin, 1972)." By 'gognitive they apparentl}r mean thdt an

.4

animal's behavijor reflects the influence of: complex stimuius inter-

actions. In contrast, Revusky '_(19?1) has insisted that ths basic

iearning‘,procelsses' ate ﬁhe_ same in all types of. iéar_nin-g,'almd ‘that”’

] - 3
: E

" differences be'tween-leérned flavor a}re'rsioné and ot‘helr types of

learning are entirely'due to a principle called "'stimulus relevance"

'(Capretta,‘ 1961).- Flavors réadily I:!ecome aséociated with t_oxico'si_s‘

and do not readily becoﬁ:e assucial':éd with other USes; fur.therm‘o:re, '. .
sickness readily becomes aésociated,‘with flavor stimuli and not

w_ith other types of CSes. Hence, consumption of a flavored substance -

& ¥
¢ . i -~ Q9




‘cari i:e separated fr_um toxicosis b}; a long d}.;lay and cOnﬁltiOpiﬁg‘

can'still occur because the events occurring during. the.delay do

not substantially interfere with the flavor-toxicosis association.’

’ | .

_Re\gusky (1971) expl‘i‘citly denied any other basic differencelbctﬂreeﬁ 5

flavor aversion 1earn'in_g and otheér types of'-learniﬁg.

Rc\:'usky's polslltion has been supportéd, first of all, by é\(idenciz

- that learned associations over long delays can occur in traditional

"R

..Tearning paradigms if événts occurring during the delay are prevented
- from interfering with the referent association (Lett, 1973; ‘Lett,

in press; Pschirrer, 19‘72;' Revusky.__,i9;}'3). Secondly, evidence has
. . ' (“ = 0 ‘ e =
accumulated which has’ suggested that flavor aversion learning is

not the primitive.form that Rozin and Kalat'supposed ‘it to be. I'{eéent -

experiments (Lavin, 1973; Revusky, 1971) have &emonstratqd that -
- : "/ f ' -_ =
. ‘Kamin's (1969) blocking effect, Pavlov's (1927) overshadowing effect,

afand- the éeni&'ory“pfetonditioning eff‘ec.t are obtainable from..withiry'

o

flavor aversion pa{.ﬁdigms; all of these cffects could be considered

quite "cognitive.".
. * I g : .,

Another complek, rather esoteric ‘type of learning is conditioned

. n 4 i N ¥ - . - .
.inhibition. Here, a stimulus comes to control :a tendency opposite to
. ‘e ) B ' l . . . " L .

. | ; <
that of -a conditioned excitor as a result of a ‘tonditioning procedure

-

" in which the ;zx(:il:ori'i signals tfle occurrence of a US, and the preésence
of the inhibitor signals the absence of that same US ‘(Rescorla, 1969).
"In traditional paradigms, it hds .been.shown that, once. an anifnal has

assimilated this infdrmation‘, it can use it in a seemingly insight'full.

manner, The present, series of experiments attempted to show that this
a v . ' .

effect is obtainable Fn the feeding situation, and that-it exhibits -

r - -
L] L . “
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' thc same’ '.'cogn;ltive properties" vhich it has manifested under tradi-
' tional condit:ions Such .a derﬁonstfatiori would argue étrongly in favor

of RGVWS pomtion, while pasting add:.uonal doubt on the belief

hold by Rozin and l(alat: that flavor avorsmn learnlng is somehow

vy d primitlve. T e o kh o : ..

g ,.‘.'_'1_ & ! - ;

i Rescorla (1969) has deemcd two pringy{[le tests necessary for

the proper demonstratlon of condltioned fnhlbltion.LThese are:

-a) summatlon, in uhich the simuﬂh‘neous presentation of a CS-
d "1 . .
(1nhib1tor) wlth a CS+ (excitor) results in a weaker reSponse than

when the s alone is presonted, and b) retardanon in which the

. i ‘conditioping of an excitatory respom:e is’ blUWEI‘.’ to a CS- than to. -

xS . .

. ?1 a novel stinmulus. f\lthough’theSe two methods are_in themselves

P s !

’j{ : [" decemed sufficient to -ident’ify a sti'mulu's.as a c'ondi.tioned ihhibitor,
]
b

Rescorld (19?1a) has prf_sented, as an 1mp11cation of a I:he:ory (Rescorla
\

& Nagner, 19?2). a test which cg’m be u‘;ed to provide even further

-

evidence Ofo'lﬂhlblt r;f In th:.s procedure, wh:l.ch shall be, called
R . .
enhancun(.nt of condltlonlng, a CS- is presented in compound with a

s : et
)

‘neut;al.-fr{stimulus. (‘.Sn, and this compound is’ then reinforced. I_f_. (T
%struly an inhib'i!_:or, thao;oonditionjﬁg to CSn will bo increa'séd
-whenrcom'pared with appropriate ﬂco_nt‘rols.
' In flavor aversion leaming, the typical excitatory response
to a condltloned stimulus is a reduction in consumptloa of fhe food

. ‘ .
.‘Wlth which' the stimulus is related A condltloned lnhlbitor must

Some indication as already been -provided by' Best & Hubbard (1973)

" that flavor stimuli may acquire such inhibitory properties. A f_lavo'fl

_ then be” a food—related stimulus which actively counters this respounse.-



e , 4

_ éqiution wl_'lich-was _,expli(;'i;tl.y negati;r'eiy correlated wit-l'; illnes's_'_
_in'rats w;'as f__ou‘nc-l'to be preferred over a ‘Itlhir;:l solutib‘n ho‘r water.

- Ho\.‘r'e:ver, this iric_lrease in préférenc'e is not strong _evid_ericc'that

condit’ionéd inhibition in flavor aversion s'itl;aqions ha-s ‘the same

propexnties as conditiongd inhibition'in the tradit-io_nal situation;

it was not demonstrated that the z_lliegc.d inhibitor possessed any of
‘the activesinhibitory properties which Réscorla (1969) has claimed

for ‘conditioned inhibition. A reason for this may be that Rescorla's

tests pose methodological difficulties for flavor aversion experiments.
First q[ all, stimulus compounding is called foér, Flavor stimuli,
however, -cannot be préscnt'ed simultang‘:ously in compound unless t_hey'

‘are mixed together, and this necessitates concern over potential

masking effects. .Se’condl.y, it is 'requlired ‘that the animal re—-expé_riem_:e.
already aversive stimuli. - Flavor stimuli are normally expetienced as a

result of a voluntary feeding response by the am.mal, unless some sort

of elaborate_ﬁcchn:tkque (Dom_]an & Wllson, 1972,,Bradle}' & Mistretta,

- 1971) is used. "I‘.herefore, Ifor the demonstration of ‘conditioned

inhibition in the fgeding__ situation to be practical, some modification

) - 3 ’ R . . L
of the manner in 'which the stimuli are presented in feeding experiments -
' was necessary. d

A solutioh to these problems was suggested, by the finding that
aversions may be ér'eate'd to oddrs as well as to tastes (Garcié &

Kbelling, 19675. Odors as st1mu11 .are involuntarily experienced and

may be presented simultaneously with tastes to form stimulus compounds.

Their primary disadvantage is th.a'c it 1s difficult to conflne them

to a 'specific 1ocat;on and to‘limit their presentation to a given

ca
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' duration, these difficuLties may have been responsible for -the*

-

prevalﬁnt supposition that odor avers'i:onb are weaker than caste "

.- Y
LY

aversions (Garc_ia.&' ngllinlg, -196?; Hankins, Garcia, &Rusinla_k,

.+ .1973)., However, in a prel'.iuiinary expleriment .(to Ye presented

Rr‘j{;

w

. _and a specially devif;ed ’drinklng spout Whl.Ch blmultaneously T

"' ' . - . e .. ‘ . , +

" Herein as Experiment 1) it was demonstrated that, once an odor -. i
- € "

. ’ -
’ . - N . .

.- is adequately controlled, it may be used somewhat as rgadily as.

tastes by rats for the regulation of food intake.s The necessary
.3 o P, ’ = » " L. =

apparatus included a chamber designed for rapid air exchange

delivered both unflavored water and a stream of‘ odorized air to

the rat. Toxicosis wds induced after the rats consumed the water
in the presence of the odor. In subsequent tests, presence of the

i

- .t

odor dect"easled" t_he amoun:t of ‘water coi';suméd > in;iicating an aversion:
.t:o the oéor.. A strong odor a‘versifin ‘occu“rred_ after -ah éingle

‘pairing ;eith an vodor—tc;xiéosis d;alay c-rf'as‘ much as four ho;.lrs.

This. sugg;sted l:hat. Qo\_f Stimuli might readily be compounded with -

-

tastés in feeding experiments, to form such a compound, the un-

# .

‘_flavored water that was Presented together WIUI Lh(_ odor need

. -4'

* only be replaced with any-flavoréd solution. ‘ ' x ) - Y

S : 4 : .
This method was then employed in a demonstration of conditioned

inhibition witlifn a flavﬁr aversion paradigm (Experiment 2). Initiald ‘ I'\E
ly, the rats were given condit:l,oned 1nhibition ‘training to the odor

of am;aib acetat.e. This was accomplished by always fbllowing a t:aste

'St‘."imulu&» alone (de.,- saccharin solutlon) with lithium chlnr:.de-

~ induced toxicos:.s; on_days in which the odor of amyl acetate was

. presented éimultaneously’ with the saccharin solution, however,

' & - P

.-r\n . . ' R .

c



toxicosis was never induced. When it b_ecame Cll‘.‘dl‘ that the rats

I :

Ll

had learned ehis discriminqtion ’they were then HubJLCted to the.

three tests’of conditioned inhibltion ixt the following order:
If the .

enhancement of condltlonlng. and rctat‘ﬁation

n

summaticm
odor,{lad acquired trm. mhib‘itory propertics as a reqult of condi—

t{onmg, chcn it was expectui that_, during theqc tcet:s, it would

3
. a

|
exhlbit properties idel‘lth-’ll to tlmse which ~have been deinohstrated

for mhibitory stimuli of othcr modalltics.,,
- 1n th jqummration test (Tcst Phase . I), it was expected thal:

the slmultaneovr,(-qentatton of the inhibitory ador (CS-) WILth
an aversive taste (CS+) other than the saccharin used duriﬁg the

-
inhibitory tralnlng would result in a weaker responée t:han when

*

6
a2

(cs ) plub a neutral I:asl:e (CS )" was followcd by illness If the .,
was truly an inhibltor, then 1t waS‘expected l:hat conditionmg

e neutral tafste‘\muld be tncreased when compared with appro-

com;_rolé. Finally, in ths:—' retardat‘ion'.t;e'st'(Test Phabe III),

o
oo

mals which had recewea lnhibltory trainfng oE the odor

those an%
than for Lhose whiclphad not .. ) : - B
i) S ) r.\

priat
the rate of cond1t1on1ng to the odor was expectea to be slower for
'

B+

g

AT
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"one—trial averszon even in the absence of a delay. Supak et al. (19?1)
A .
" -':already suggested that the difference in strength between the odor
l
. and taste aversions in the Gargia & Koelling (1967) study resulted

_ from: 1nadequate stimulus control The same. criticism might be leVelled

"t o L Y

-
‘.here. -Hanklns et.'el (1973) made-nttle attempt to spatially or tem-'

porally isolate the odor, instead it -was allowed to permeate the 2"

e

_fexperimental room. Extrapqlating from more traditional cdnditioning ‘
. _ e

i

'paradigms. it is probahle that a’ discrete, localized CS ¥s. more

readily associated with the US than is e,d1ffuse one, since discrete
stimnli have commonly been used with success 1n experiments 1nvolving ’

& . . a

gother sensory modalities (Gormezano & Moore, 1969) Olfactory stimuli_' .

: have typically been avoided because of dlfficulties 1nvolved in -

'

flimiting thelr presentation. P . i;

The purpose of Experiment 1 .was to demonsErate that aversions

”g.to odors can be created over long CS—US delays,when care is’ taken

L

“to adeguately conf?ol the olfactory stlmulus. A chamber was constructed"

whlch wag designed to allow a rapid and constant exchange of air AISO,
“an odor presentatlon.system was devised which deLivered a'regulated :
- > - g . ' - . " . ’ . ' 4 t. ' ’ A

f: stream hf-qdorékffyapor directly"tp the{end_of-the drinking,spout. N
r‘ These\refinements tOgether‘resulted in.a-high degree of iocalization‘

’ of the odor to the liquid to be consnmed,‘as well as a relatively;

.’ . e .. n-l" ‘: . ) .
'-:accurate control of stimulus onset and offset. 2-: ///’-
Method T ' o g " @

"

Subjects and Appaﬁh.x Forty-elght Lo&;Evans hooded rats, ‘e

. weighing 300-350 g, were housed m individual wire cages and were ': L o

given free access to Purina chow throughout the experiment. ‘The

. ;!
\' - e P . i . . Bl

2



-

" the.recovery duy. A1l drinking took plucc'in the expcrimentn} pppnratus.

A1

animalq were deptivcd of water for two days prior to the experlment

’ and wé{e then” llmitcd to.10 mln of water per. day on dll ddys inaludingv

The expérimﬁntal.éhdmber conétsted'o[_a plhxtglnss.hox capablé'bf -

‘ chumndating two.of the wire cageq in which the rats woru housed 1he

i, A ° .
box, mcaquring 30 5% 61. 0 x-30.5 cm,  was_scaled at all qenmb in ordor

”tq mnke jt‘ﬂs ntrtight as possihle.:lts front panel acteyd as a door;

- swinging outwatd.dnd uﬁwapd. Nhoq=cld$ed; this panél°was drawn shut’

' .
' s

._ﬁightiy against a Teflon seal mounted ‘on thé'edges of the open end

" from which two wire cdgoa could be suspended. The cages.were placed
. ‘ x @ A . ' L g

»

_into the chamber from the frnht.nndithe door panel closed flush | -

ki ere two me a% C—Llips. each capable of holding a 300 ml bottle for

L)

e

hgninst‘thoir front waiik. Attached..to the front'of the dbor'pdncL

.on¢e of the cageb. Just below each C-cllp,_a 1.5 cm hoIL had bLEﬂ

dflL}eq to accomodate a water Spout‘ Thus two bdttt&s could be
clipped to the door panel in such a way that their. drinking spouts -
protruded’ through the panel and into the égges”at approximately a

3.5 em drinking lbyel for the rats. At the top of the chamber,.tﬁo'

7.6 cin square holes were cut and screened with activated charcoal

_ftltq{é,'A;IO.Z'cm'exhaust'fan‘situated at the rear of the chqmber‘

"

drew air out of the box and iqto’lO.Z cm plastic tubing throug@;

which @hc air was carried to_;he'outside'of thg building. This, fan

‘was in opepﬁ;ion cbntinuously throughbpt all exneriméntal sessions.

The ‘drinking -spouts were designed to create the illusion. that

.the odor was cmanating from the.liquid to be consumed. They were

B ST ' o e

. N . ) ' ; , o

zof .the box. On the celiling of the chamber, two runners were mounted "

",



TN | - N e - (,
*made of'glassiand COnsfsted basiéally, bf antube'within a tnbe

The inner glass tube\trnnqmittcd,the liquid from the bnttle, and

‘ the surroundtng tube trdnsmitted purified e adorized air. Air was n

'.pumpcd 1nc0 thlq spout by a Gelmnn air pump via 0.5 cm I D. Silastic v

Teflon~coqLed tubing. Prior to reaching Lhe spout, ?he air pdSSed _'
'// .

thrpugh two dctivatcd charcoal filtcrs and-then through two 1000 ml
gas—wuqhing bottlcs containtng either 100 ml oP mincral 011 (fo?l‘
.trialb in which unly purificd alr was prcsented) or a- Lomhtnation ;
of the odonant llquid plus mineral 0il (for trials in which odorized
air was prcseptcd). A three-way chlon stopcqckvplaqed between the

filters and the gas-washing bottles ed as an qnfof[ valve for.

- the air flow.

-

Procedure.. On Days 1-5, all an\mals were given lo'ﬁtn of water. |

fwo rats at a time were moved,.

- /
rack to the chamber, which

. . e $
in the experimental chamber per day.
each in its own cage, from the hou

was located in a separate rpom. The door panecl waslshht‘and saéled,
¢ . "

~and then a bottle containin room—tempe}afure'tap water was presented

to cach of the animils for 10 min. At the same time,'q-ISOO cc/min_
- stream of pure air was pumped to them Qié the drinking tubcs.‘ﬁuring
P : _

.each session of this faﬁiliarizatidn procédurﬁ as well aé_throughout

the experiment; amount consumed was measured by wgaghing-fhe,water _
¢ ’ ’ '

bottles before and after each 10 min drinking period.

On ‘the treatﬁené day (Day - 6), the forty—eight qhimals were * -
di?ided into six groups of eight animals each. On this day, the ‘
animals were allowoed their usual 10 min of drinking in the chamber,

_ buﬁ'amyl acétate'vapor rather than purified air was presented to



-'. PR

- " - 5 A v

'them. That is, the purified‘air wae"first paSSed throﬁgh.the two

gas—washing bottles containing 10 ml of amyl acetate suspended

_1n 90 ml of mlneral 011. Follow1ng the drinking session, all rats i

i

except those in the no—toxicosis control group were injected wlth
. 2% body weight of 0 15 molar 11thbum chloride solution. For the
) dlfferent experimental groups, the injections oc0urred ar different

times after removal from the ‘chamber: at 0 0.5, 1, 4, and 12 hrs

'The control animals received no injection but, were s;mply returned

r -

.to the housing rack following the session.
) " In casesiin which a rat exhibited marked neophobia-to the odor"
and would not drink, it was not infected Eut oaS'repleced on the

‘housing rack. Four hours later, it was ‘again suﬁjected‘to the
: L } o . . -
Iodorjwacer pairing. All'neophobic animals drank during chis second
tr{ai end were in&ected}withollthium'ther the aopropriate.delay;
One'recovery day was. allowed in‘which rhe rats were given‘
10 mrn of water-in the presence of purified air uh1le in the test
. appereCus rOn the following day (Day 8), they were tested for

oversions to the,odor by presentation of wa;er paired with amyl.

acétate vapor for.10 min. Slmiler additional tests occurted on
: ) . . . L ' . "
Days 11 and l4. On .the-intervening days, the odor ‘was absent during
0 . . ) . o ’ ) ' " '

the drinking session. , ' 3 _ e 7T s

g, 2

Resulte and Discussion

Figure 1 shows an aversion to water paired with odor for

11

all'groups except the'lz nr delay group and the no-toxicosis con;tol._

.Anfanélyéis of' variance performed'on the data from the first test ?

. day across all six groups revealed a significant treatment effect
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(F = 3?.45. QL ='$I42..ﬁ¢:.061). Hoﬁuver, eha'IZ hr group did not.
"differ significantly from the no-toxicosis gréup (t N i-.'/+9, df = 14,'
R>..05i, although a gléar‘difrerence emerged Botween thé 4 hr and

12 ilf g.r.t?upﬁ'(_t_ I= 3..05,.5145_ = 14, .Q‘(OI) A relpéatod measures analysis
on 511 trials for the grdups which clearly showeﬁ an avérslgn (groﬁbs
0, 0.5, 1, and dlhrs) yielded a significant effect as a result of
difference in delay (F = 12.78, df = 3/28, p<£.001) and as a result of
. extinction (F'= 65.88, df = 2/56_». 'Ri<_.001.). No discernible differences
weré-found between the nﬁimals‘that had exh{bitea ncophobia to thc‘ |
odor at its initial preseﬁtatioﬁ ané those thaflﬁad ﬁot; intra-group
t-tests between the two. types of animals ;111 yielded p» .05 (two- ‘ \
Cil[ll;‘d_)_: - ‘ 3 ‘I ‘

- .- These results demonstrnto@ that odor-toxicosis associations

©can }cgdily occur evcn_qvér a delay, of as much as fdur hours.‘fhe_

‘ éuccéﬁ; bf the presgnt study can probably be attributed to the xeﬁh—

tively high degreé of control over the _S_timulus.' It might,be objeétéd_

that the high degfc@ of .localization of the odor ‘to the ‘water

caused tlic water to 'become tainted by odor molecules going Into

-

solqtibn on the rat's tongue, so that this experiment did not result

i true odor aversions. Although some degree of taste stimulatfcn

- . J

. may very_weil have been produced, it seems_uﬁiikely tQat this alung
could have hcéoﬁnfod for the sFrﬁng aversioné cbfained. This assump-
tion can he made in 1light of eyidence ppesen;ed by Garcia (15?1)
and -Dragodin (1971) that,,@hen other factors remain constant, the

strength of an aversion becomes a function of flavor intensity;

that is, the weaker the concentration of a given flavor, the weaker

. L s
1]
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% ) 0 -I ,‘ . - - . B LR "':—‘1‘_ :
the ensuing éVQrsioh.'Prcsumably,'the taste, prbduced~bﬁﬁéﬁ% odor,’

Com

molecules was a weak one at bestiihowever,'the“avérsidns which

8 " Ry

(rcsulted ovcr.all delays were'quite'coﬂbarable in ‘magnitude to
aversions produCLd to a .25% w{v saccharin solution over similar

de;pys via basically similar techniques, anluding ChL 1nlection

5y ’*‘»_

" of an identical dosage of lithiUm_chiotide (quhman.’l9?0).ifh{s.

L]

suggests thdt the1odor itself served as the primary aversive CS.

In thL Hanktna ; al. (19?3)'expefimpntt tﬁe olfuétory system

did not séem to adhere to the same principles of bnéétrinl'learning;

- L v ; “ |

and long-delay reinforcement that are common to the gustatory ~ V-

-byqtum IL was puincgd out that there exists neurological evidence

which® has SUthStLd that\ﬁhgiafferents of the olfactory system

" do not project directly to the nuclcus solitarjus of the brain stem
. . aJ . . K

as do-the gustatory and visceral afferents, but rather tcrminate7

primdrily in the limbic systbm. Consequently, the authors argued

~ that olfaction'mhst play a minor.role in the_regulation‘of'feeding

behavior, and that its primary function is to-serve as a telereceptor.

: : . .ot ) .
The preseht experiment, however, seemed to indicate the contrary.

v

It was appa:ént_from the results that olfactory cues can be used.

in much the gsame way as taste cues for the regulation of food

" intake. e o o - 2 . “: ’

Fl
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P
y -EXPERIMENT 2

1 _"' 'o',_ - 2

ExPcriment 1 dcmbnctratcd that'an“dlfactory cue ,can acquire
e ; 3

excitatory pzoperties asla result of being paired with illness and,

hence,

that rats are capable of using odors to regulate their food_
. |

inta purpose of Experiment 2 was ‘to demonstrate that this

same olfactdry ‘cué can a150'acQuire inhibitory properties-in thc ;

manner of mole traditionally utilized stimuli, in spite of the

fuct,thatlc ditioning ofathis typc'mbdld appear to'be,maladqptive

in the natural feeding situation.

iﬂhibition Training

' Réscorla:(l969) has'uointca out thct tue mp;t commcn:technique
for producing conditioned iuhibition
of a CS with a US In the present 1nstance, the odor of amyl dcetate'
.(CS) was negatively correlatcd w1th toxicosis (US) Two groups of
rats, Groups Cl cnd CIC, were subjectcd to a thlning procedufe ;n.
which-cousumption of sacchafin'solutioh.iﬁ the absencclof_thc.odor
of amyl acctacelwas paired with coxicosis'induccd bylthe injcction

\

of a lithium Shloride solutlon, Whlie consumption of sacchar1n solution
f . v . : .
“in the presence of the odor was not ft&@owed by toxicosis A third - =~
_éroup, Group NCI, was sub;ected to a .latent inhibition contcoy
pruccdure; it uus,treated exactl& Iigc the conditioned iuhibition
groupS'EQCEpt that toxicoéis-was never induceu. Accbrding to Reécorla.

" (1971b) and Reiss-& Wagner (1972), this latent inhibition p;ocedure

éhouldfuof endow the odor with active inhibitory-pfoperties.

©

involves the negative correlation



¥

‘Method .
.'Subjects Three groups of” eight male Long—Evans hooded rats,.

-

each weighlng 2?5—300 g, were housed 1n 1ndiv1dual wire cages

and were given free access to Puggna chow throughout They "had no

-

- qcceos to flu1d5 however, except as partgo[ the experiment. The

~animals were debrlved of water for two days prior to training

¢ = <

in order to hasten habltuatlon to the apparatus and were then

llmlted to 10 min of [luid a day on all days including recovery days.

§
Afl‘drinking took place in the experimental apparatus..

. 'Aggaratus. The_sooe olfaotory-apparatué as had been employed

in Experiment | was.used throughout all stages of Experiment 2.

‘General Procedure. The same basic -procedure was followed on

’

each day throughout inhibition training, as well as throughout I
i 5 . . ¥ . T
the. subsequent test phases. The roté were moved, two at a time, -

each in its own cage, from the housing rack‘to the experimental

chamber. The door panel was shut and sealed, and then a boftle

containing either unflavored water or a taste solution was présented

“to each of the animals for 10 min. At the same time, a 1500'cc{m1n
~ . . . . . . = .
- stream of filtered air was pumped to them via the drinking spouts.

On the appropriate occosions,“the alr wads odorized with amyl acetate
. i . ;

- vapor. That is, prior to'reaching the drinking_épouts, the air

-

'pasacd through the two gas—washxng bottles which each conta1ned
10 ml of amyl acetate and 90 ml of mlneral oil instead of the 100'
ml of m1neral 0il alone. Fluid consumption was measured by weighing

‘the bottles hefore and after eacH'lb,min drinking sess;oo.

ay”
1

w

SRy
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prnditioning.ff For the first seven days;‘fhe rats  received
10 min per day of access to unflavored water in the aBsence of any
édor in order to haﬂ%%uate them to the_ckperimental apparatus and P

SR oV " j - ; |
the deprivation procedure. Conditioning began on Day 8._ On this day, '
o, M P ) ‘ . ’ . _ '

all arimMals received a 0.5% w/V sodium saccharin solution instead

of the unflavored water.. Following removal from the chambér, animals

' .
o i

in Groupé»CI‘bnd.CIC were immediately‘injectcd intraper%toneally
with 1% body weight of a 0.15 molar lithium chloride solution and
éhcn returned to the housing rack. Rats in group yCI received a

.

placebo injection of 1% body weight of normal saline. One day was’

alléwgd fof regnvgry. The procedure on all recovefy days-was‘the'
' séme‘as during pretraining: 10 - min of water togetheg.with'purifigd
gir while in the apparatus. | . |

Fér the next ten dayslthereafter (Days' 9-19), all‘groups were
treated.alike.- The séccﬁarin solution ﬁa; again présented tp-all _ i
theﬂa@iﬁaié and was paired with aﬁ&l_aceta£E‘v§p0r. 'No 1qjecfions ;
were q&ﬁiuispefed; ‘Uhen ie wés found thaé, by‘the fhird daylof
thésg cpmpound ;timuius‘presentétions (Day 12), most of the animals that
had received the IMthium chloride were drinking no;e or very. little
of the éaccharin solution, it becdye n%;essarQ'to permit repeated;
trials‘dn ;he same day.;-Thesq tfials-wgre continued on a given day
until éacﬂ animal‘had_ébﬁSuméd at 1eést 5 ml. As a result of thié
procedure, all aﬁ;ﬁals were Hrinkinglfeadily by Day 14.

' On Day .20 a seriés_of three-day cycles was begun. The fiés;

o _ > , " _
daJ’s session consisted of the same procedure employed:on Day 8:

a sacché;in-toxiéosis pairing- for grcuﬁs CI and CIC and a sacﬁhariQf



saline pairing for Group NCI The second day was allowed’ for recovery.

Twr
]

On the third day, the saccharin solution was again presented together
‘'with-amyl acetate vapor, and no injec;jons were administered. This

cyﬁle.was repeated four times, until the animals In Groups CI and -

T

Cig drank virtually none of the saccharin sqiﬁtjon.at all on
. ‘ : s

when the odor was not present.
Folldwiné the conclusioﬁ of the fourth cycle, three oxtra days"

of odor-saccharin pairings were given tn the rats, until no signlfi—

cant difference in fluid consumption existed betwaen the two groups

S
having experienced illness (CI and CIC) and the p'la(:ebo group. (NCI).
' . . . 5 . y . . . . . x
.. ' > " ! ,b
oo . J
] - s LI
! * .f‘\ =
S "?
S "
) ..:, ‘ g : s -
P . x 7 3 1
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", is an inducod illness, and the response is typ1cally the roduction \7.

. b)_in compound with thelodor of amyl acetate, where the odor was ..a

i

Clof the odor. of amyl aceta§e, dlthough the, odor had originally undetr-

' & v » . ‘ 3
oy A ' i ‘ /" ‘20
' y.r L & et . L} -
Test Phase 1 _ e, _
i : S o L : . 0% )
The summation test. |of conditioned inhfbition requires that a
- ) v ". -» 2 2 . ) . .J'- ) T
supposed cond&tioned inhibitor (CS-) be presented simultaneously
- ‘ | : % . O
with a known oxcltor‘}CS+). If the response elicited by the CS- o éﬁ

and, the CS+ in:compdund is less than the response. to tlie CS+ aldne, -
then the CS- may be safﬁ“to have acquited 1nh1bdtor& propoqttn§
o’
\
ln fldvor nvgrsion ledrning. the CSeq are .odors and tastgs. the US.

in consumption of .a substdnce ingestéd prior to the onsLst of Lllnhss.

" .Inhibition of this response would therefore mean,an {ncrecase in
) I\ ) ] . E case 1

. o . o
intake -of the suostanco which waé paired uith thicosis. I'n .the

present Lest phaso. a sour taste (dilute hy&fﬁchloric acid) was f
followed by illness for all three groups of rats, thus conditiontng

this taste as aoQ%&citor{ This CS+ was subsequently presented to.

‘ .t

Lach of the three groups either a) 1n compound with the odor of

amyl acetate, where. the odor was .a.conditioned inhibitor (Group CI),

- -

A S

gono.inhlblt;on training (Group CIC) In other words, on_the test.

days, Group~CI recelved a combination of CS— and C§+; Croup NCI"

Fl

‘received a combination of CS+ a?d a 1atent1y inhibited CS and Group

A ¢ ; -

CIC received the CS+ alope. If the odor had truly acquired active’

inhibitory properties: then it was eXpectedﬁthat the response to the

aversive sour taste (CS+) should be least for Group CI; hence, animals
- - N 4 T

Ll
9 v

'Latently'inhibited stimulas (Group NCI), or c) alooe; in the abseﬁce“”

e



of either control group Group CIC setVed as an indicator of the ff ki
3 f‘amount of exc1tatory conditioning that would normally occur to,the :
_E A"-' " 8 7 .
2 e sdur taste alone, and Group NCI %Frved to. demonstrate that any o '
e .-' . g o
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.of this group—should consume more ofﬂthe sour solution than animals 5

‘ni attenuatlon of the aversion in Group CI was actually due.to inhibitionﬁx"'

N} LS g

training, and not s1mp1y t# increased fam1liarity w1th the odor. :,7“ B

Method ) ,“ 4_‘ VLT Y eue Ty Ylts e f
. Tk o -f‘”'(V' . . ST L N Sate e
EE;_ , Sub]ects., AlI twensy~four anlmals which had undergone the o

previous inhibluion training were used in this test phase and were

L4 ] 5

" <

wi @ si
b w ", S o, "

'C’;"Jma1nta1ned on; 10 m1n a day°of fluid.: f\~‘:i“-3‘w'i .u,47‘-’""

l

‘2

By Procedure.- On day 35. a 1 5/ v]v solution of l 0 normal '”"’;"Eltf
N ;{& fhydrbchloric ac1d was presented to thé rats during their 10 min | "
"$-n3-i§?”,: drinking perlod in the apparatns..lmmediately afterward animals in4l‘w”
[E\ '}; faﬁ;‘all three grouprwere ipgected 1ntraper1tonea11y with 1/ body weight o
'{'fff‘;f} of a 0 15 molar Iithium chloride solutlon and were then.returned
‘n“';;;fﬁ  to; the hou51ng rack The next day was allowed for\recovery, w1th 10
. S mihmof unflavored water in the absence of the. odor to be consnmed :
. . v?‘ain the apnaratus. The summation test was administered .off Days di, ;ﬁf“lt
o 'T #39 and 41 Rats in. Groups‘CI and NCI were pnesentéd with the dilute
S j ; _ Hcl palred w1thwamyL-acetate yapor for 10 mintin the ahparatus, Grouh
'~~ : ‘ CEC {ECered only‘the‘dilute hCl in‘the absence of any odor..Water.fj_;>
o : st onlyawas nresented on 1ntervening days.’““.":i;;f' -‘.: .~:, ‘y j .., o
"}{ Result; and Discu531on‘;‘ ‘:iw 2 '” ..' } Zijz; 5?&{ f-ir'hlr i
- :f 1§F:m The»acqulsition of active 1nhibitory properties by the odor ’ |
&Y if*'xv‘nwf.am;ibhcetaoe was confirmed'hy'means of the 3ummation'test.
oud .::-Fiéore 2. shows that Group CI,SsubJected during‘testing to- an odor f
‘ ‘“{1 : }ﬁy . i 2 . 2 E,v 5 . v T
: : ' T T e e

~
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ehich wa's'-a .eonditioned inhii)itor Idrarik more 'of'the ‘averei‘vel HCl‘.'- '
solution than wate eubjected to ao equalIy‘ familiar“ odor whlch‘was
L not: a, conditioned\ inhibitor (Group NCI) or rats which consumed tthe
HCl solution in the absence of the. odor stimulus (Grdﬁ?GIC)
repeated measjeres analysis of . variance ‘over ’Ehe three test days
yielded R< 001 . (F = 10 01 2/21) for d:.fferences between
groups and, .P_< 001 (F 53. 66, df = 2/42) for an extinction eé&.l-"
Separate analyses of variance betweeﬁ pairs of groups confirmed |

_the fact that Group CI had drunk more than either Group NCI (F _=.5.23-,' :

' df = 1/14, p<&.05) or Group CIC (E =23.10, df = 1/14, p<.001).

' The difference between Groups NCI and CIC wa rfot‘signifieant

under ‘a two.—tai]fed test (F = 3, ?9 df = 1/14, ‘R ».05) but would have

‘ y been sigmfieant at the .05 level had it been hypothesized a Eriori on

a- one-tailed basis that the’ presence of the 1atent1y inhibited odor

‘ durin’g testing shol.ild increase’ consumption of the aversiveé HC1 solution.

LE "this re'selt were to erove rel_iable, it would seétd at first glance to:
 show that: latent ir{'h"i_bi-'t'ioa ‘produces a weakened conditioned inhibition '
: je"‘ffect._ I:Iowe\i'er,.' the samel. rasult could-be e};plaihed more parsimoniously :
,I irE a diff‘erent way. For Group NCI; there was a difference between ; .
training and tese conditions because the odor was .absent ﬁ_uring HCl
_aversion _training but present during the test. There was no such d_iffer« .

- ence for Group.CIC because the odor was absent during both training and

‘test days:‘Since a changesof conditions from training to testing .gene-

rally attenuates cond ;ioned effects, such a result does not contradict

the f'inding. by Rescorla (1971b) and Reiss & Wagner (1972) that latent
inhibition lacks ‘the active inhibitory properties ascr.ibedl to conditioned
inhibition.” e



Test Phase 1T

Vo

‘1t has been well e'stab'lishéa that. 1f; two CSes. pfeéed-e ‘a single )

‘US, the positive association of otie CS with the US tendq to int:er-‘ :

ferc with _the association of the second CS with thg US For ins‘tant::e,

1if both a tone and a 1ight are presented prior to shock, the more

Istrongly the one. C5 becomes conditioned, the more it interferes with

the conditioning-'of the other CS'(Kamin, '1969; Rgscorla &-Wagnen,

o~

197.2). Similarly, if two flavored éubstances_ are consumed pfio'-r to

-

the same instance of toxicosis, the stronger the lee‘t_rned‘ airersion‘ _

- . -

to one substance, the greater the interferpnce with the learning of -

‘the aversion to the second substance (Revudky, 1971).  Rescorla &

L

Wagncr _'(1972.)‘ have rece.ntly presented a tlieory of Pavlovian cond:l-

tioning whlch aﬂequately describes this phenomenon and, as a logical ‘

progression, postulates the occurrence of its symmetrical counterpart.

‘That 'is, if excitatory com_iitloning of a stimulua increases its

é'bility td produce interference, then inhibitory conditlo}ling should.

reduce this"ability. This postulate 13 derived fror_ri the bipolar'

"Inatu'rg of excitation and inhibition: an -excitatory CS predicts the

- occurrence of -a'US, and an inhibifory CS predicts the non—-occurrénqe

1
T

of a US. An-implication of this theory is that, -if, for example, -
a“tone and a light are presented prior to shock, conditioning of

the light ought to be stronger if the tone is a conditioned ;nhibitor

-than if it is elqually familiar ‘but is not a conditioned inhibitor.

In bther words; bécéu_se the j.nh'ibi'tory tone has a low associative

strength relative to 'sho'ck, it interferes less with the ],ight-—shock



L

association than if it were mergly familiar'but not inhibitory.
Rescorla (1971a) has ‘confirmed this prediction in conditioned o

suppression experiments; it-rgmaiﬁs to be shown here that this "

" effect, 'which we shall callyenhancement of conditioning, han be 'ﬁ
- . ' 7
‘obtained in a feeding experiment as well.

- In Test Phaéé‘II,_fhe odor of émyl acéfﬁté.was paired with
*.a ﬁoyel taste (sodium chloride solufion) for all rats, and this

:qampound was then followed by induced illness. Preference for the

(4

salt solution was ‘subsequently tested by presenting it alone.in

the absence of the odor. Tn light of the Rescorla (197[4).resdlt5.

g

it was expected that the presence of the odor on thé treatment day
. -y ; 3

" would result in less inPerference with the taste—illness association

for the'experimehtal gngﬁp (CI), which had feceived inhibitory
training of the odor, than for the control group (NCI) whlch had

not expcrlenccd this tralnxng. That is, on the test days, Group c1

-

was expectcd to showla greater aversion to the salt solution thanip

Cfoup NCI. Thus, the secoﬁdisouréé of‘evideﬁce for conditioned
iphigi;ion would ﬁg provideﬁ. (Group CIC ﬁas discarded fér'thiS'
Itest.phase, as well as for Test Phase IIT, because it woqld ﬁog
have Qiei&ed any important iﬁfbrmation.)

The same animals of Groups CI' and NCIIof Test Phase I were
ﬁsed-herh. At first, if'was‘expected that Tgét-Phase.II wou;d |
serve Oniy-as a pilot study, since, as a result of the treatment
‘and test days of Test Phase 1, Group NCI had recelved some condltloned

lnhlbltion tra1d§ng, hlnce, it could no longer be considered a

perfect-dontrol. Howevqr, it was found that this minor Bit of



£,

_Method

" designations.

7

~

" inhibi'tory training was by no means comparable in mégnitude to that

“experienced by Group CI during the original inhibition training.

This became clear during the enhancement of conditioning test.-
- :

Thus the results proved to be quite qqnviﬁﬁing, even ﬁhough only

“marginal results had been expected.

Subjects. The sixteen aniﬁals of Groups CI ané NCI of the -

_previous test phase were used, and these retained their group

Procedure. On the ‘day éfter'the third test day of Test Phase I,

78 ( .
water only was presented. On the following day (Day 43), all six-

teen rats were presented with a 1.5% w/v sodium chloride solution”

&ogethqr w;tﬁ amyl acetate vapor. This was followed imﬁediately

by an injection of 1% body weight of a 0.15 molar ;ﬁthium chloride

soiqtion. One‘recovery day was allowéd; followed'by four test days

(Days 45, 47, 49, and 51) Qo thch only the sodium chloride solucion'“

was presented, in the absence of amyl acetate vapor. Water only

.

was permitted on inQervening days. > . " ' . ‘o

Results and Discussion

The results of this tést -showed that  the prgvious‘inhib§tory

-

training of the:odor of -amyl acetate increased tlhe amount .of

L
[3

coﬁditionipg to the salt'solutipn as a résu%k of reinfoﬁcementvof

the odor-taste compound.. Group CI developed a markedly greater

' L]

aversion to the salt,sqution'than did Group NCI (Figure 3). A

L .

repeated measures analysis of variance yielded a strong treatment

"effect (F =29.20, df =.1714, p<£.001) as well as an extinction .

¢ o

e

37
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s effeét aeroés' i:rials .(F ='? 60, d-‘f 'I=‘ 3?42 Baﬁ"ﬂﬁi); I‘t- is '-ap'pa'rent"

"'that ‘the animals in Group CI attributed their illne“ss l:o the taste

to _a..cons'ider_able gr,eater degr_‘ee _l;han -:did thqee 1_n Group N'CI Il: is"

remerkablé that.thig' effect was so's'tro'ng in spite of Ehes inhibitory

o .

‘ Qraining received by Group NCI as a result of Test 'Phase I

These result:s served not only to substantiate the hypothesis

y t:hat an odor can acquire active inhib:l.tory properties, but, On a-

o 1arger scale, they !;erved also to support the Rescorla-h‘agper model

Of particular impcrtancc 1s the fact that. although this model was ..

P orlginally dev1sed to explain data which had- 'been acquired via mor‘e
_.traditional techniques, its implications are clearly .generalizabl-e

‘to flavor avar31on situations. This provides strong evidence fot -
. 2~

' -_the gpneml process theory of 1earning espoused by. Revusky‘(w?l‘) «

-



' rgspon'se,_'it"is inore_diffieult to tr‘an'sfqrm_'th'a.t-st‘imulus in_to ‘an -

a .. 31

" Test Phase III

- Once a Stimj.lllis ha_'s become a coridit;ioﬁed i_nhihitpr of ,éjgiven

- R ’

* 2 r Y @

elicitor of .Il;,hat'i‘espans_e .thegn 1f the stimulus were either novel
. £ . - . ! - * , ) - : ‘.
or latently inhibited. The demonstration of this effect comprises

the retardation test of conditioned '_inhib':i.tidr'l.' In the present

-"test phasé, the odor of amyl acetate was presented together with .

f

.\’

unflavored water during ‘repeated trials,’ and each time this was

f'c;l;lowed by_.‘toxiéOS‘is..It_' was expected. that an aversionl to the odolr =
'm;hould dlevglor':‘mc;;e:slgwl;;‘ in the group in which the ddor was a
"coﬁdit-ioned inh.ibitor'.(ﬂrt.:uup CI) that‘i in th‘é'group which had been
given consild‘erable pr:ior‘. experienc_e‘ wi}:h th'e Qd%but ‘had n;t beéen
.glven the initial ‘condit_ibngd inh'ib__i_tigrr ‘training (Group N(':I)‘.”
Method o ' ‘ -
Subjects. -The s me.:"anf:i,:;nals were uised as in Test Phase II,
:aﬁd these rt_ata'inea t eir group 'dgsignati—o;\s; .

d

Procedure. Two water-only days were'-allouted after the last
test day "of-Te'si: Phase II (Day 51); On Iiair‘ 54, fuﬁflavpred tap wat;r,‘_ _:
was érésehted to the rats-..‘ for 10 min, ‘together with the .odor of | |
arﬁ)’l acetate., This was. fgll.owetli,. i:’or a“llvan'it[.lléll-l'.s...by the injéction

of 172 body weight of a 0.15 molar li;:hiqm chloride soiut_ion. Two

"-récovery days-were allowed on which water only was preser_:ted for -

- - -

. . » . . = 3
10 min in the abs‘engé of the odor. This procedure was repeated on
five subsequent occasion:s, with odor-toxicosis pairings occurring -

on Dayé,-S?. 60', 63, 66, and 69. Each of Itht_'-:se five treatment '

.,f_'



. sessions seryed as a test session as well; amount consumed was

" measufed in order to determine thgr effects of the previous treat— .-
ment, and toxicosis was again induced to further increase- the
aversion. Treatments were continued until most of the rats in. }

Group- Nci would no longer dven.taste the water.

Results and Discussion
Fi'gu‘rc 4 shows the development of an aversion ﬁq the odor.

of amyl acetate for both groups as indichted by the reduction in:

‘water consumption. Although a virtually complete aversion was

obtaineéd for' Group NCI after ‘two odor-toxicosis pai":'-ing.s“, the equi=- '.

o & o 2 g L
_vo.lent aversion never resulted in Group CI even after five such

_ pairings; the difference in mean f1u1d 1ntake between gi-oups was
’ still'signi._ficant (t = 1 93 df = llc, B< 05, one~tailed) on the
fhinlal test day (Day..69). A repeate::l measures analysis _'of variance
acrcss all fi've test days revealed a signlficant streatment: effect - -

(F 28 68‘ df = 1/1& E'f- 001) as well as a signlficant acquisitlon;

. F % :
effect actoss trials (E = 49.16, df = 4/56, p_(.UOl). Thus, the
" retardation test provided the final piece of évidence that the odor

had indeed acted as a conditioned inhibitor.
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u_are more: viable than is’ eften believed.

Two recent edited volumes (Hinde & Stevenson-Hinde, 1973

Seligman & Hagee, 1932) are sown whth-claims that construction

.
“.“ i

. of general.theories-of-learning'is futiIe at'this time,because :

oL " o

of the existence of innate constraints on. learning. Revusky s BT

i

o " y

“(1971) contrary interpretation is that, when innate constraints

.' £ - ;
on learning ‘are taken into account. general laws of learning

. L '3

: by shouing that prlnciples deVeloped by Rescorla & wagner (19?2)

I'

T O <

singly, although Revﬁsky s position and thc Rescorla—Wagncr modcl

wére developed independently and to account for apparently disparate )

“ O 1

B e L] Vo

,phenomena, bqth are elaborations‘of the same basic principle: that

‘there is associative interferenge in 1eatning when two cues prdeede:

- Y

: v N < T S
, the:same consequencg. This convergence upon a_common point from

:,scparate directions indicates that general theories of 1earning_‘

= g e .-_..S“-_
A

. v te
» 2

& . . u
Q,, -

There 1s a tendency to consider general learning theories to
o l]
be ccnvoluted explanations of behaviors which are more readily and

™

" .natorally explicable as evolutlonary adaptations to - constant

gt

genvironmental contingencies. HoWeyer, the present results are ‘not .

.
', +

- 1

e "

.cue instrumental learning also hold for feeding behavior €urﬁri~

'fpredictable on an evolutionary hasis because there is no “obvious *

. g "7 R Y - "8
°‘_evolutionary reason “to expect such a marked dff/erence between .
-'latent 1nhiﬁition and conditioned 1nh1bition in the feeding ' 'i
' K - ' Lo : “I
® L - 1{‘,‘- = . R
; 2 . . . v, .5
. ¥ ! ¥
~ “'

. '_' ‘f ; - 'l ' -: ‘ ".. L8 W p “ '. - ‘
GENERAL DISCUSSION = "~ . - .. . " -

O for the'explanation of‘compound classical conditioning and multiple—

e i . . £ .
' are. quite.apparent. The present.results support Revu$ }is position l’ckjﬁ‘



5 "_:situation. Even if ao»evolurionary explanaciqgrwere somehow t0'

~ “ i i i
- . et 2 .
- — a - . . . v

‘ : animal that the Elavor is harmless.,Thus it is evident that gene— Lo
= . . _r- i
' ral laws of learning cut across a wide variety of learning situations .
,! s " ( . . o
B evcn when they do not result in specifically adapcive behavior. a
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J:. be conjured upy-a second ex Eos facto explanation would still ;--*f

be needed for the results of Test Phase 11, which seems to make‘_-h

LY - . . . .
LS . ~

f&;sense only in torms of the Rescorla—Wagner model Lavin s (1973)

“a
o

;fdomonstrations thar sensory pretonditioning in flavor*aversion .

" s £ o . a - woos oy
" .

learning dovelops in almost the same. way as in traditional learning

- . ‘-.

. ) i %
e i

preriments 111ustrate the same point. If anything. sensory

" preconditioning of flavors ought to be evolutionarily maladaptive,- A

.’-j h ; T o . s
et becauae exposure to' % flavor during a sensory preconditioning

L

phase withOut contingent toxicosis ought to indicate to tﬁo T
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