
The present study assessed odor identification in
asymptomatic individuals who carry the chromosome 4
HD mutation.8 If those who carry the mutation have
worse olfactory performance than those without the
mutation, then this simple test might serve as a func-
tional marker of gene expression.
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Subjects
Twenty HO patients, 20 clinically healthy individuals
with the HO mutation at IT15 (Positive = CAG repeat
length ~ 37), and 20 individuals from HO families who
tested negative for the mutation (Negative = CAG re-
peat length < 34) participated in the study (Table 1).
Both asymptomatic groups scored in the normal range
on the Quantified Neurological Exam9 (QNE).

Procedures
Each subject was administered the University of Penn-
sylvania Smell Identification TesPO;l (UPSIT). Using a
"scratch-and-sniff" method, subjects sniff an odorant
(such as the odor of an orange) and then choose the
name of the substance from among four choices. The
Picture Identification TesP2 (PIT), which requires the
subject to identify pictures of UPSIT stimuli (such as a
picture of an orange), was administered using the same
task format. The Mini-Mental State Examination13
(MMSE) was also administered. Years of education and
tobacco smoking history (never, stopped, current
smoker) were also recorded.

Odor identification was assessed in 20 Hunting-
ton's disease (HD) patients, 20 normal adults
with the genetic mutation that causes HD, and
20 mutation-negative adults. The University of
Pennsylvania Smell Identification Test (UPSIT)
revealed substantial odor identification deficits
only in HD patients.

(The Journal of Neuropsychiatry and Clinical
Neurosciences 1997; 9:598-600)

Previous studies have demonstrated olfactory informa-
tion processing impairments in Huntington's disease
(HD) patients;-3 with odor identification being most im-
paired.3 Impairment of olfactory function in HD is
thought to result from disruption of the reciprocal cor-
ticostriatal circuit connecting the lateral orbitofrontal
cortex, caudate nucleus, dorsomedial globus pallidus,
rostromedial substantia nigra, and medial thalamus.4
The orbitofrontal cortex is thought to be crucial for ac-
curate processing of odor information. It receives both
direct and indirect inputs from the temporal perpiriform
cortex, an area known to be involved in olfaction.5-7

Statistical Analyses
Raw UPSIT and PIT scores were converted to percentile
scores based on age and sex norms.!! One-wayanalyses
of variance (ANOVAs) evaluated group differences
(two-tailed) on percentile scores. Post hoc Scheffe tests
were computed when the main group effect was statis-
tically significant (P < 0.05, two-tailed). For the Positive
and patient groups, Pearson product-moment correla-
tions were computed between UPSIT and PIT scores and
age, education, QNE scores, MMSE scores, and CAG re-
peat length. Predicted age at onset (based on a regres-
sion formula using parental onset age and the subject's
repeat length as predictor variables) and estimated years
to onset were determined for the Positive group, and
these measures were correlated with UPSIT perfor-
mance.
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p = 0.11). For the HO patients, UPSIT performance cor-
related inversely with QNE total scores (r = -0.77,
p < 0.001). More neurologically impaired patients per-
formed worse on the UPSIT. Smoking history was not
related to UPSIT performance.

Demographic and clinical characteristics of the
Mutation Negative, Mutation Positive, and Affected
groups (mean:t SD, min-max) (n = 20 in each group)

TABLE 1

Mutation
Positive AffectedCharacteristic

Mutation

Negative

DISCUS.5ION
38.5:!:9.5

24--60

33.6:!:6.4

21-47

48.1:!: 10.9
18-66

HO patients were impaired on the odor identification
task. Poorer performance was associated with more
advanced disease. This finding concurs with prior re-
ports of olfactory dysfunction in HO patients}-3 No ev-
idence of olfactory identification impairment was noted
in asymptomatic persons who carry the HO mutation,
suggesting that deficits in olfactory function appear only
after disease onset. Tests of olfactory function thus are
not good indices of gene expression in preclinical HO.
Yet younger Positive subjects performed better than
older ones on the UPSIT, and those closer to their pre-
dicted onset age tended to perform worse than those
thought to be farther from onset. A possible explanation
is that the older Positive subjects are closer to the onset
of disease and, as such, are beginning to show subtle
preclinical performance changes that will become sig-
nificant as the disease progresses. These data suggest
that subtle structural and functional changes occur prior
to clinical disease onset in individuals who carry the HO
mutation.

16.0:t2.1

12-20

15.5 :t 2.7
10-20

14.3 ::t:3.0

8-20

21.2:!:3.
14-32

46.1:!::6.3

37~2

44.8:!:2.6

43-51

8.0:!: 3.4

4-14

29.8:!:0.7

27-30

29.5:!:1.

26-30

26.1 :!:2.5
20-30

0.5:!:0.7

0-2

0.5:!:.

0-4

7.9:!:3.8

1-15

.3:!:0.4

0-5

10.0:!:3.7
3-15

0.6:!:0.5
0-1

7.1 :!:2.6
2-10

1.1:!: 1.0

0-3

0.9:!:0.9
0-3

2.7:!:1.5
0-6

4.4:!:4.0
1-13

42.6:!:14.8
15-69
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Note: QNE = Quantified Neurological Exam; MIS = motor
impairment subscale; Chorea = chorea subscale; Eye = eye movement

subscale.

RESULTS

All groups performed nearly perfectly on the PIT (mean
raw scores > 39 out of 40), with insufficient variance to
allow statistical comparisons. HD patients performed
more poorly on the UPSIT than either the Positive or
Negative subjects, who did not differ from each other
(mean :t SD: HD, 27.4 :t 6.5; Positive, 36.1 :t 3.3; Neg-
ative,37.5 :t 2.0; F = 25.3, df = 2,59, p < 0.001).

UPSIT performance correlated inversely with age for
the Positive group (r = -0.60, p = 0.004) but not for ei-
ther the Negative group (r = -0.08, not significant) or
the HD patients (r = 0.4, not significant).

For the Positive group, predicted age at onset corre-
lated with UPSIT performance (r = -0.42, p < 0.03).
The correlation between estimated years to onset and
UPSIT performance was in the expected direction but
failed to attain statistical significance (r = 0.29,

References

1. Moberg PJ, Pearlson GD, Speedie LJ, et al: Olfactory recognition:
differential impairments in early and late Huntington's and Alz-
heimer's disease. J Clin Exp Neuropsychol1987; 9:650-664

2. Doty RL: Olfactory dysfunction in neurodegenerative disorders, in
Smell and Taste in Health and Disease, edited by Getchell TV, Doty
RL, Bartoshuk LM, et al. New York, Raven, 1991, pp 735-751

3. Nordin S, Paulsen JS, Murphy C: Sensory- and memory-mediated
olfactory dysfunction in Huntington's disease. Journal of the In-
ternational Neuropsychological Society 1995; 1:281-290

4. Alexander GE, DeLong MR, Strick PL: Parallel organization of
functionally segregated circuits linking basal ganglia and cortex.
Annu Rev Neurosci 1986; 9:357-381

5. Potter H, Nauta WJH: A note on the problem of olfactory associ-
ations of the orbitofrontal cortex in the monkey. Neuroscience 1979;
4:361-367

6. Rausch R, Serafetinides EA: Specific alterations of olfactory func-
tion in humans with temporal lobe lesions. Nature 1975;
255:557-558

599JOURNAL OF NEUROPSYCHIATRY



CLINICAL AND RESEARCH,REPORTS

capsulated test of olfactory identification. Physiol Behav 1984;
32:489-502

11. Doty RL: The Smell Identification Test""' Administration Manual,
3rd edition. Haddon Heights, NJ, Sensonics, 1995, pp 8-9

12. Vollmecke T A, Doty RL: Development of the Picture Identification
Test (PIT): a research companion to the University of Pennsylvania
Smell Identification Test (UPSIT). Chem Senses 1985; 10:413--414

13. Folstein MF, Folstein SE, McHugh PR: "Mini-Mental State" : a prac-
tical method for grading the cognitive state of patients for the cli-
nician. J Psychiatr Res 1975; 12:189-198

7. Jones-Gotman M, Zatorre RJ: Olfactory identification deficits in
patients with focal cerebral lesions. Neuropsychologia 1988;
26:387-400

8. Huntington Collaborative Research Group: A novel gene contain-
ing a trinucleotide repeat that is expanded and unstable on Hun-
tington's disease chromosomes. Cel11993; 73:971-983

9. Folstein SE: Huntington's Disease: A Disorder of Families. Balti-
more, Johns Hopkins University Press, 1989

10. Doty RL, Shaman P, Dann M: Development of the University of
Pennsylvania Smell Identification Test: a standardized microen-

600 VOLUME 9 .NUMBER 4 .FALL 1997


