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Ahstract

Chlorhexidine, a bitter bis-biguanide antiseplic, is the enly known blocker of the human salty taste, In order to characterize the
effects of chlorhexidine on stimulus identification, taste confusion matrix (TCM) performance was measured Tor subjects
treated with 1.34 mid chlorhexiding glucanate (n = ) and water contrals [ = 9). Ten stirmuli [water, 0,1 8 MaCl, 0.1 M K,
0.1 mh quinine-HC) EQHCL), 0.7 M monosadiom glutamate (M3G), 3 mM citric acid, 0.3 M sucrose and mixtures of Madl,
QHCI and citric acid wath sucrose] were presented in 10 replicates for identification fram a list of 10 stimulus rames. Tig, a
measure of performance consistency from information theory, was lower for chlorhesidine-treated subjects [2.02 = 0,11 bits)
than contrals (2.73 = 0,17 hits) (7 = 0.0001). Tz, an indirect measure of pairwise stimulus discrimination, approached chance
levels (0.4 bit) in chlorhesdine-treated subjects for 2/l possible pairs of NaCl, KC1, QHC and water, as well as pairs campesed
of sucrose and the MaCl-sucrase and guinine-sucrose mixtures, In contrels T2 values spproached perfect scores (1.00 bit) for
all stimulus pairs except NaCl-KC| and MaCl-MSG, The results demonstrate a decreased ability to identify taste stirmuli that is
cangislent with allerations in the ability of stimuli to gicit salty and bitter taste perceptions. As a selective, effective, persistent

and reversible blocker of taste perceplions, chlorhesiding should prove wselul in defining taste machanisms in humans.

Introduction

The present study cxamines the taste quality-altering eflects
of chlorhexidine in humans by analvaing conlusions among
taste stituli in an identification task (Gent er al, 1999,
Hettinger ¢ al, 1999, Treatment with chlorhexidineg, a
bis-biguanide antiseptic, produces a profound and lengthy
alteration of the salty taste of all salty compounds. It
reduces the bitter taste of a subset of biller compounds, but
has little effect on sweet and sour tastes (Lang er af, 1958,
Helms et al, 1995; Marinone and Savoldi, 2000: Breslin and
Tharp, 2001, Frank ¢ al., 2001). Chlorhexidine is the only
known blocker of salty taste in humans, which discloses a
greal deal about mechanisms because related substances
{such as amiloride at concenteations thal block epithelial
MNa* channels) have little effect on salty taste (Ossebaard
and Smith, 1995, 1996), The uniguencss of chlorhexidine

“action may be due to its bis-higuanide structure and the

mechanism may involve reduced paracellular ion movement
(Frank ot af, 2001). Furthermore, the generality of salty
inhibition by chlorhexiding allows us 1o argue the case for a
unilary percept for the sally quality.

The taste conflusion matriz {TCM) method, in which a set
o stimuli 15 presented repeatedly for identification from a
list of stimulus names, permits objective measurement of
the ability to identify tastants. Performance measures cal-
culated from the matrix of correct and imcorrect response
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frequencies include two measures taken from information
theory (Attneave, 1959) that quantify response consistency
(T for a 10 stinualus test) and pairwise stimualus dis-
criminability (T3] as bits of information transferred. In
the contlext of TCM methodology, we use the term ‘stimulus
diserimination” to mean an ability to identily a unique label
for a stimulus and thus to distinguish that stimulus from the
other stimuli, The term ‘conlusion” s used 1o meun a failure
ol discrimination. TCM methodology is an efficient means
of data collection: 45 pairwise comparisons {tests ol dis-
criminability) can be rmade using a group of 10 stimuli.

The utility of the TCM and associated information theory
measures lies in their sensitivity w experimental alterations
of the tasee system (Gent er af, 1999) and what this can
reveal about the nature of the perceptual cxpenience. The T
measure in particular can reveal post-treatment quality per-
ceplions by quantifying stimulus similarity, The mazimum
value of T3 is 1.0 hit, which represents perfect stimulus
discriminability, and although O bits is the theorctical
minimum, 040 bits is the value that results from a computer
simulation of random performance (Hetlinger et af,, 1999),
In an example from a recent study we found that the mean
Ty for the stimulus pair NaCl versus NaCl-sucrose mixture
15 0,82 £ 0.05 bits following a water rinse but 0.35 + (.06 bits
following a gymnemic acid rinse {Gent et af, 19949}, The






