TECHNICAL LIBRARY

Fournal of Comparative und Physiclogical I
1975, Vol. 89, No. 8, 971-975

FElnEY NATICK DEVELOPMENT CENTER

NATICK, MA - 01760

Taste Rejection of Nonnutritive Sweeteners in Cats

. Linda M. Bartoshuk:
John B. Pierce Foundaiion Laboratory, New Haven, Connecticut, and
Yale University School of Medicine

Harry L. Jacobs, Thomas L. Nichols, Louis A. Hoff, and James J. Ryckman
Behavioral Sciences Division, Food Science Laboratory,
U8, Army Natick Laboratories, Natick, Massachusetls

Cats reject saccharin and cyclamate and are indifferent to dulein, although
they, like other mammals, prefer sucrose. The rejection threshold for sac-
charin found in this experiment, 0001 M, is about 2 log steps lower than a
previously reported rejection threshoeld for sodium saccharin. Water pro-
duces & taste in eats adapted to their own saliva. The high sodium saccharin
threshold may have resulted because the taste of the sodium saceharin was
masked by the taste of the water solvent; however, saccharin may also be
somewhat more aversive to the cat than sodium saccharin. Saccharin may
produce an aversive taste because it stimulates receptor sites sensitive to
substances bitter to man as well as those sensitive to sugars. In addition,
saccharin may not be an effective stimulus for all sugar-sensitive sites.

Mammals avidly ingest sucrose; however,
their hedonic responses to other substances
that taste sweet to man are variable. In par-
ticular, rats (Ifisher, Pfaffmann, & Brown,
1965), hamsters, rabbits (Carpénter, 1956),
and pigs (Kennedy & Baldwin, 1972) show
a preference for Na saccharin over its sol-
vent, while squirrel monkeys (Iisher et al.,
1965) reject it. Data on the cat have been
contradictory. Wyrwicka and Clemente
(1970) reported that cats prefer Na saccharin
to water, but Carpenter reported that they
reject Na saccharin.

The present experiments are intended to
examine preference and/or aversion in the
cat to four nonnutritive sweeteners: sac-
charin {C.H;NO33), Na saccharin  (C;H,-
NNaQ;:8}, Ca cyclamate {CoHaCalN0gS82),
and dulein (CoHpN.O:).

Special precautions are necessary when
taste solutions are tested on cats because the
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taste of the water can mask solute tastes.
Water is often considered to be tasteless;
however, the taste of water actually varies in
quality as well as intensity as a function of
the substance that just precedes it. Tor ex-
ample, in man, water tastes sweet following
quinine (Bartoshul, 1968) but tastes bitter—-
sour following NaCl (Bartoshuk, 1974}
Similarly, in other species the neural response
to water depends on the substance that just
precedes the water (Bartoshuk, Harned, &
Parks, 1971). Originally, Zotterman and his
colleagues proposed that some species have
“water fibers” while other species do not
(Zotterman, 1961). It now appears that the
water fibers in their studies correspond to
fibers that we have described as sensitive to
water following NaCl, since they used
Ringers solution (about .15 M NaCl) to
rinse the tongue between stimuli.

The taste of water following Na(l is one of
the most behaviorally significant of the water
tastes beeause saliva containg NaCl. In man,
the flat or bitter taste often considered to be
the “intrinsic” taste of pure water appears to
be produced by adaptation to saliva. Adapta-
tion-induced water tastes have caused con-
fusion in threshold experiments (Bartoshuk,
1974} and taste contrast experiments (Me-
Burney & Bartoshuk, 1973). Water tastes
can also make the analysis of solute tastes in
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. preference experlments: somewha,t eomph-_

- cated.: Bartoshuk et al: (1971) showed that

- the cat is.indifferent to"sucrose dissolved i i
- water. but, avldly accepts sucrose dissolved in .
03 ‘M NaCl. This concentration of NaCl pre-

" vents the fibers sensitive to water after NaCl
- from firing but doeg not markedly stimulate
fibers sensitive to NaCl. It is important to

‘note:that the cats in this study could have.
tast _d the sucrose dissolved In water if they -

. had first eonsumed énough water to rinse off
saliva. Thls is because preference was meas-

' ured withi the Richter two-bottle technique .
g0 that both water and stcrose dissolved in

water were ¢ vailable. In an earlier pilot ver-

 sterose solutlons, eats  developed  diarrhea

" {rom eonsuming sucrosé because they lack
- eufficielit: sucrase to digest sucrose (Hore &

- Messer; 1968): After this illness, subsequent

. tests showed an’ aversion to. the previously
©perferred suerose in NaCl. However, the cats
also avoided: sucrose dissolved in water. This

| suggests. that: ‘diring the- -experiment. they
. “may. have learned to sample between sucrose
“ i waters and “water ‘such ‘that the water
- ringed off it least some saliva: and thus re-
- mdved the adaptation. condltlon necessary'-'

- to produee a water taste..

In summary, certain. preeautlons are neces- .

sary ‘before: the cat’s résponses to nonnufri-

tive swecteners can be evaluated. TFirst, the

water taste produced by adaptation to saliva,
should be eliminated to ensure that the cats

are resporiding to the solute taste. This can:

. be done by removing saliva or by dissolving
-the solutes in-.03 M. NaCl rather than water.
Second, the cats should be screened to make

certain they . have not developed a condi-.
- tioned aversion, to:the faste of sucrose. .
_through their digestive intolerance of it-be--

- fore the preferenice experiment begins.

" EXPERIMENT 1

“This experiment was designed fo elimimate
-any potential masking of fhe tastes of non-
-nufritive sweeteners by dissolving them in .
' 03 M NaCl instead of Water :

 Method -

Subjecis ’I‘en adult r:atc; fmzr females and six
: males, were used as sub]eetq Half of the cats were

“ig unknown!-

.sweetened dllute canned mllk (1 0 M'st

L 'xpenment in which cats were
Callowed unrestricted aceess to the preferred .

. the experimenter covered that:battl

" water separated the testing of différent &

‘saccharin and the highest concentrati

Appm"a;us, Cats _W'ere_ hous
fiberglass cages (70,3 55X 60°
stainless steel dishes for food and
two glass cylinders: attached t6.4
cage which terminated within"the
cups from which the cats couldilap
room was not artificially lighted

Procedure. The cats weretested:
and the end of the experiments for prefe

to the test (conducted: abou_t 11 aim:
were presented with b'oth b'ott;le 5

began to drink. If after 5 min the At
drinking from the bottle selectéd; ini

harid, and the eat usaally switched 1
the other hottle, which it was permiitt
for an additional § min. This téstw
trial and error With cats not inc}uded

Nonnutritive sweeteners diésolved'
NaCl were tested in the following Grde
dulcm Ca eyelamate Cone entratmn

the test solutions for 6 hr each day. Foo
Cat Chow) was available at all times;
tenance water (tap water) was remove
testing. At least 2-3 days rest on-ad-lib food n
teentia
tions of the sweeteners. No-deprivation othier
the 4-hr deprivation associated wmh t.he milk tes
was used. . :

Resulis and Discussion ; L
AT 10 cats consumed more sweetened-mi
at the beginning of the experiment.:
end of the experiment, two eats' ¢ot
slightly more of the unsweetened: :
showed no reluctance to eonsume '
aweetened milk. :
Intakes of saccharin, Ca cycia.lnat
dulein are shown in Figure 1. Cats 1
saccharin and Ca cyclamate: two-taile
< .01 for the three highest concentrations

eyclamate. The intake of dulein was not's
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:any ‘concentration tested, and higher’ con-
entratlons weré insoluble.

f_tween the present study and that of Car-

- penter (1956): Carpenter permitted constant . . B0p
" access to. the tést solutions, dissolved his

“solutes in tap water, and used Na saccharin.
The present study permitted only 6 hr of

" access to the test solutions per day, dissolved
the solutes m .03 M NaCl, and used sac- -

charin, The sodium salt of saccharin (i.e.,
soluble saccharin} used by Carpenter is maore
commonly used in taste research sinece higher
concentrations (up to 3.6 M as ecompared

with about.02 M} can be dissotved in water. In -
man, the two forms of saccharin have similar -
detection thresholds (Williams,” 1970) and.

taste similar in the concentration: ranges

usually used. In the present experiment the.

aeid form of saccharin was used since Na ions
were already added as part of the NaCl SOL
vent for the sweeteners.

The cats in the present studv were sensi-
tive to concentrations of saccharin much
lower than the concentrations of Na sac-
charin to which Carpenter’s cats responded.
‘Saccharin may be aversive to the cat at lower
concentrations than is Na saccharin. This
will be discussed in Experiment 2. However,
Carpenter’s cats may also have tasted the
water solvent used to dissolve the Na sac-
charin, and that taste may have obscured the
weak Na saccharin taste.

Wyrwicka and Clemente (1970, 1973), in
connection with brain lesion studies, trained

. cats to lever press for water reinforcements -
-+ ‘and then introduced increasing concentra-
+". tions of Na saccharin at one of the two avail-
~able feeders. They reported the concentra-
S tion: (08— 12 M) at which Na saccharin was

_ected altogether in favor of water. This
ucentration” range agrees relatively well
‘ith the'concentration at which Carpenter’s
almost totally rejected Na sacchazin,
th'these values are almost 2 log units

s “higher. ‘than the equivalent value in the pres-

1if expenment ‘Some of their data also ap-

- pearto show a surprlsmg preference for con-
.;'centratlons ‘of Na saccharin lower than .03
M, ‘buf -this. s not unéquivocally demon-
B sirated: Wyr‘mcka__and__cfi_ementc (1973) pre-

mﬁeamly dlfferent from that of itg solvpnt at -

- There. were three major differences be-
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Ficure 1. Intake (in ml) of each sweetener

(disgolved in .03 M NaCl) and the .03 M NaCI
solvent with whlch it was paired.




