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Abstract  Taste preference tests with simultancous presentation of treated
and untreated tood, were administered to 24 common vampire bats
(Desmodus ronindiny The bats tecenved brich exposures to tour ditferent
stimuh representine sweet, salty, sour, and bitter tastes, ciach at four
difterent concentrations. Despite o strony Tocation bias, the bats signifi-
cantho (' - 00T avorded the highest concentrations ot the salty, sour, and
hitter tastes Consumption of the sweet stimulus at all concentrations was
stndar to that of the untreated standand Vampires evidentds can disenimi-
niate based on taste, although the ability s apparently poorly developed
whencompared with some cury phagous species such as the rat. Henee, taste
iy prebably nota tactorn m host selection by the vampare,

hey Words  Lastel taste preterence. Desmoduy rotondus, cirie acid,
sucrose. sodium chlonde, guumne, vampire bat.

INTRODUCTION

Thecommon vampire bat (Desmodus rotundusy depends solely on blood
from living hosts for sustenance. Yet within the confines of their extreme
stenophagia, vampires do prefer certain types of hosts (Goodwin and
Greenhall, 19610 Turner. 1975). Factors influencing these preferences are
unknown and may range irom simply the availability or abundance of hosts to
their accessibility, volnerability, degree of domestication, or to some unigque

Tl researel was conducted, i part, with tunds provided to the U8, Fish and Wildlife Service
by the US: Ageney tor Tnternational Development under PASA RA (1DV 1247,
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aspect of *heir detectability such as size, odor, or color. Although little is
known about the sensory bavis of tood selection by noninsectivorous bats
(Suthers, 1970y, 3t seems Tikely that vampires utthze various sensory systems
for locating und selecting hosts.

Several ivestigators have studied aspects of the olfactory, visual, and
auditory senses of vampires (Mann, 1960; Schimdt and Greenball, 1971; Pru
and Briceno, 1972 Suathers, 1966 Shumake etal, 1977), but few have studied
the vampire™s sense of taste, Park and Hall (195D deseribed the gross anaromy
of the vampire tongue, showing that taste buds are present. Suthers (1970)
summartzed the results of investigations by Fishman and others, in which
clecirophysiological responses to pustatory stumuh were compared inoseveral
species. includimg the vampire. They applied test solutions to tungiform
papillac on the tip of the tongue of testanimals and reeorded the steady-state
hetght eof the integrated action potentials of the chorda tympani nerve, These
studies demonstrated that vampires have highly functional taste receptors.,

The study reported here was designed to further evaluate the sense of
taste by examining the vampire's preference tor sweet, salty, sour, and bitter.

METHODS AND AMATT RIALS

We used 24 adult vampire bats. They were captured in Mexico, shipped
to our Liboratory in Denver, individually housed i wire cages (3% 17.5 X
17.5em) and adapted to teeding onfresh defibrinated cattle blood from glass
freding tubes,

We measured the preferences of each ammal using an automated
electronic testing apparatus which has been previously deseribed in detail by
Thompsonand Grant (1971, The device (Figure 1 is based on the prineiple of
the brief-exposure. toods-together technigque described by Young and
Kappaut (1962). By this techmgue, the test animal s given @ traditional
two-cholce situatron; however, the apparatus s programed such that the
animal brietlv saniples cach food alone betore the two toods are presented
together for choice behavior, Temporal and spatial positional habits are
minimized by alternating the sequence and positions in which the choiwees are
presented. According to Young (1967), the techmque vieldsa cross-section of
relative levels ofaceeptiability betfore postingestional factors influence results.
I'he toods-together techmgue was used by Young (19451966, 1967), Youny
and Modseon (1903, Youngand Greene (1933, and Christensen (1962) to rite
the palatabihity of iguid toods and thus appeared particularly applicable to
this study.

Fresh defibrinated whole bovine blood was treated with sucrose, citric
acid, sodium chlonde, or quimine nvdrochioride to represent the basic taste
categories of sweet, sour, salty, and bitter, respectively. Molarconcentrations
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Fiao 1o Automated electronic testing apparatus for measuring taste preference
behavior (moditied from Thompson and Grant, 1971).

from |« 10 1o 1% 107 were used for citric acid and quinine, and molar
concenirations from 6.6 = 19" to 3.3 ]0° were used for sucrose and
sodium chloride. Four coneentrations of each taste (Table 1) were used for the
preference evaluations. Fresh untreated defibrinated blood was used as the
alternate choice. The preference test was replicated (treated vs. untreated
positions reversed) and mean preference values were caleulated for each bat,
Tests were conducted betwen 0800 and 1100 cach day betore the bats received
their regular daily blood ration. Fresh test samples (both ticated and
untreated) were prepared betose each test and were at room temperature
{about 21 C) before measurements were made.

Equal amounts (4.0 ce) of treated or untreated blood were weighed and
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TABLE 1. Tastt STtmunys Trst CONCENTRATIONS

Concentiation (g 100 ml ot blood)

Stimulus ¢! - ! ¢t

Sucrose 034 5.082 11364 17.114
Sodium chlonde 0.0006 0.971 1.942 2925
Citric acid 0.002 0.021 0.210 1 150
Quinine hydrochloride 0.004 0.040 0.400 2188

pipetted into cach of the small compartments and 8.0 ce were placed in the
large compartments (see Figure 1) The two large quadrants are used for the
nonchoice food=sampling positions and the remaining two quadrants are
nisected for the choice positions. Placement of treated or untreated blood was
reversed Tor alternate bats, As the bats fed from the preference testers, the
compartmentalized tood travs rotated insequence to various positions. Ina
typical test evele, the batsamples the untreated food, samples the treated food,
chooses between the two presented simultancoushy. sampies the treated food,
simples the untreated food. and again chooses between the two together but
with positions reversed from the first exposure. The time cach animal spent
feeding at cach compartment was automatically recorded on digital counters.
Immediatelyatter cach bat had made sixteen t-see choices, the testapparatus
was remot ed from the cage and the blood remaining in cach compartment was
weighed. Preference was caleulated according to the following formula.
amount treated blood consumed

e 100

Consumption preterence () S : :
total blood consumed

Preferences were analyvzed by two-way analysis of variance.

RESET IS AND DISCESSION

The vampires exhibited astereotyped behavior when confronted with the
two-choice situation in the study. That is, some bats consistently drank from
the Teft (or right) side of the preference tester whereas others drank from the
first compartment thie. rotated toward them, regardless of treatment. There
were no signiticant ditferences (77 - 0.03) i preference tor untreated Blood
versus blood treated with sucrose. However, batsavoided the saltv, sour,and
bitter tastes. Preterences at the highest concentrations (Ca) of these tastants
were signiticanthy tower (/7 0.01) than for untreated hlood. A graphic
comparison of the mean preference responses to each taste stimulus is given in

Figure 2.
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F1G. 20 Mean consumption preference responses of viempire bats to has'c taste stimuli
ob sweet, sour, salty, and bitter,

Our resutts generally agree with those summarized by Suthers (1970) in
that vampires responded to the sweet and salty tastes less than to the bitter and
sour ones. Phe strong avordance of citrie acid at the highest coneentration
fevel s also inagreement with Suthers” (1970) report that the response of
Desmodus 1o asour stimulus exceeded that of all other species tested.

Our results do notcorrespond to the lindings of Fishman, whe reported
(personal communication) no ditficulty in recording ‘ntegrated nerve
responses to these stimul i the same rapge ol concentration. Perhips the bats
detected the sweet or sady tastes but were indifferent to them. Alternately,
receptor responses may not have been processed or integrated to the extent
necessary to produce @ change in preference response. OF course it s
frequentdy difticult to infer or predicr behavioral responses from electro-
physiological data. For example, the rat shows a relatively low chorda
Vmpani nerve respoanse tooquinine or sucrose but both produce very
pronounced hedonie preference changes (Fishman, 1971 Shumake et al.,
1970,

Qurstudy,and those summarized by Suthers, indicate that vampires can
discriminate tastes. The other chemical sense, olfaction, generally serves a
variety of functions (e.g.. mate selection, avoidance of enemies. guidiance), but
the function of taste is limited to regulation of ingestion of nutrients and
possibly the avoidanee of tosie substances (Kare and Ficken, 1963). Because
of the extremely specialized diet ol the vampire, it is reasonable to assume that
the sense of taste in vampires, although present, is not very functional. The
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