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occurred more frequently in men.®® Again, these findings
suggest that it is not necessarily the low salivary flow rate
alone which increases the disease risk. However, a decreased
salivary flow may cause changes in the physiologic conditions
of the oral cavity.

It has been reported that daily intake of multiple drugs and
multiple systemic diseases resulted in a lower salivary
secretion.>®® On the other hand, it was stated that when a
person uses several medicines, it is difficult to determine
which has the most detrimental effect on the salivary flow
rate*” In this study, we could not show an association
between stimulated salivary flow rates and the number of
medications or systemic diseases. A possible explanation for
the lack of an association might be that this elderly population
was relatively healthy and that the number of subjects who
had numerous systemic diseases was small. It also might be
because stimulated salivary flow rates were measured in this
study instead of resting salivary flow rates, which have been
reported to be more sensitive to the influence of medication.®

The present study investigated not unstimulated but
stimulated saliva. It was stated that the resting salivary flow
rate may have been more appropriate in addressing the
research question, since stimulated salivary flow occurs only a
few hours per day.>® However, paraffin wax-stimulated saliva
is easier to collect in an elderly population and is less stressful
to the elderly than collection of the unstimulated saliva.
Unstimulated salivary flow is a measure of the amount of
saliva that is constantly secreted to the oral cavity, whereas
stimulated salivary flow is a measure of the functional
capacity of the gland. The major contributor to unstimulated
flow is the submandibular gland, which produces the less
serous, mucin-rich saliva.®*® Moreover, submandibular gland
secretions have been shown to have a significantly higher
viscosity than that of the parotid gland.***! Thus, it is
reasonable to assume that the spinnbarkeit of unstimulated
saliva might be higher than that of stimulated saliva.

There was no other study investigating SS on a population
basis, so we arbitrarily defined the threshold of SS as 2.00 mm
in consideration of the distribution. Neva Meter can quickly
and easily measure SS even in epidemiological settings.
Further epidemiological study is required to elucidate the
normal range of SS.

In conclusion, these findings in this study suggest that high
salivary spinnbarkeit in addition to low salivary flow rate
might be a high risk for periodontal disease in elderly people.
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Abstract © The present study was carried out to assess the efficiency of the Community Periodontal In-
dex (CPI) and Loss of Attachment (LA) as well as to evaluate periodontal disease progression for 5 years
in community-dwelling elderly aged 70 years. A total of 313 selected subjects received a full mouth exami-
nation at six sites around the teeth for assessing gingival bleeding, dental calculus, periodontal pocketing,
and the level of epithelial attachment. All data were modified in CPI and LA classification according to the
WHO Oral Health Basic Method, 4th edition. Comparisons were made between full mouth recording and
partial 10 index teeth recording to indicate the % of subjects and sextants according to each category of
CPI and LA. As a result, 93.7% of subjects were diagnosed as CPI-1 or higher score by partial recording,
while 97.4% were diagnosed as such by full mouth recording. The percentage of LA-1 and higher sextants
by partial recording was 66.9%, as compared to 78.8% by full mouth recording. Sensitivities of CPI and LA
between the two different recordings were also relatively reasonable, with 76.1% for CPIL-3 and higher,
and 84.9% for LA-1 and higher. The percentage of subjects with PD 6+ mm increased up to 51.7%, while
that for LA 9+ mm was 43.2% for the five years. Our results may suggest that CPI and LA in an original
10 index teeth examination would be useful to promote a better oral health status for elderly people in
monitoring periodontal disease progression.
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Abstract

Objective : To investigate the relationship between drugs and serum zinc level in the
elderly.

Subjects  : 414 persons (223 males and 191 females) born in 1927 (aged 75 years).

Methods : Drug- intake survey and questionnaire on taste were performed. Zinc and
copper in serum were measured. '

Results : The zinc levels in serum were significantly decreased in subjects who used
drugs compared to those who did not use any drugs. Mean zinc levels (u
g/dl) : no use of drugs 80.53+13.29 ; use of 1-4 drugs/subjects 76.19+ 1298
(p<0.01) ; use of over 5 drugs/subjects 76.11 %= 11.23 (p<0.01). The mean num-
ber of drugs/subject was 26=28. A low zinc level of <65 1 g/dl was found
in 12.6% of the subjects. The questionnaire regarding taste showed that
14.5% of subjects were aware of certain taste disorder.

Conclusion : The serum zinc level significantly decreased with the increase of the num-
ber of drugs in use.

Key words : drugs, serum zinc level, elderly

Introduction Moreover, zinc deficiency may be involved in

Recently in Japan, with the aging of society, the
number of patients with taste disorder has steadi-
ly increased. The cause of this disorder is mainly
zinc deficiency, which is due to drugs in many
patients'™®. Therefore, it is said that taste disor-
der, together with lifestyle-related diseases, is a
representative disorder that induces decreased
QOL (quality of life} in the elderly.

Tomita et al reported that an improvement in
zinc deficiency-induced taste disorder by zinc
administration®. Thereafter, the relationship
between zinc and taste disorder has been gradual-
ly clarified®~%.

U Department of Oral Biological Science, Niigata
University Graduate School of Medical and Dental
Sciences

? Department of Health Science, Niigata University
Graduate School of Medical and Dental Sciences

about 50% of the cases of taste disorder, being
closely associated with not only taste disorder defi-
nitely induced by zinc deficiency of meals but also
with drug-induced or idiopathic taste disorder®
(latent zinc deficiency). Latent zinc deficiency is
considered in cases where simultaneous measure-
ments of serum zinc and copper show a zinc/cop-
per level of under 0.7. Therefore, it is considered
that the measurement of copper in serum is avail-
able for diagnosis of this disease.

Among factors causing a decrease in zinc
absorption, the zinc chelate action of drugs and
the inhibitory action of food additives are the
most important. In this study, we carried out an
investigation of drugs-intake and serum zinc level
in subjects aged 75 years. In addition, a question-

naire on taste was performed for reference.
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Materials and Methods
Setting, subjects
4542 individuals (2,099 males and 2,443 females)

aged 70 years who were registered as citizens in

Niigata City were sent a written request to partic-
ipate in an oral and general health survey of the
elderly in 1998. After two requests, 1,692
-responded positively, but appointments for exami-
nations could be arranged for only 600 persons.
The final study population consisted of 599 sub-
jects (306 males and 293 females). Written
informed consent was obtained from all subjects
and the Declaration of Helsinki (September 1989)
was followed throughout the study. The protocol
for this study was approved by the Ethics
Committee of Niigata University Faculty of
Dentistry.

This survey will be continued from the subjects'
age of 70 years to 80 years. At this time, we eval-
uated subjects aged 75 years (in 2002), which is
the midpoint between the ages of 70 and 80 years.
The subjects in this study were 414 citizens (223
males and 191 females) born in 1927, and consent
for blood collection was obtained from 388 sub-
jects (203 males and 185 females). This survey
was performed in 7 places, and the total number

of survey days was 12.

Drugs survey and measurement of serum zinc

On the day of the survey, the subjects brought
their medication notebook or the drugs them-
selves to the place of the survey. Zinc in serum
was measured by atomic absorption spectrometry

and a special test tube was used for this assay.

Measurement of serum copper

Copper in serum was measured TAMSMB {(4-

Table 1. Questionnaire survey of taste perception

Question 1 : Recently, have you felt a decrease in taste
perception?
(circle only one.)
1. Often 2. Sometimes (1, 2: proceed to Adjunct 1)
3. Rarely 4. Never (3, 4: finished)
Adjunct 1: Which perception do you feel has decreased?
(circle all applicable items)
1. sweet 2. salty 3.sour 4. bittéer
5. perception of taste without anything
6. perception of taste that differ from the original taste
7. other

Methyl-5-(sulfomethylamino)-2-(2-thiazolylazo) ben-
zoic acid)} method.

Questionnaire survey of taste disorder

A questionnaire had been sent to the subjects
who filled them out anonymously and brought
them to the place of the survey on the day of
health examination (Table 1).

Statistical analysis

Data were shown as mean and S.D. The Mann-
Whitney Rank Sum Test was applied for éompari-
son of zinc level related to the number of used
drugs (drug 0 vs. drugs 1~4) and Students t-test
for the zinc level related to the number of drugs
(drug 0 vs. over 5 drugs). A p-value (p<0.01) was
regard as statistically significant.

Results
Drugs survey and measurement of serum zinc
1) All subjects

The mean number of drugs/subject was 2.6 £2.8

and the mean serum zinc level was 77.6+12.9
1 g/dl (normal range: 65-110 i g/dl) in all subjects
(414 subjects consisting of 223 males and 191

females). The most frequently used drug type was

Table 2. The numbers of drugs and zinc levels in serum on three different subjects

All Subjects

Low Zinc Level Subjects

Latent Zinc Level Subjects

N=414 N=49 N=255
Numbers of Drugs 26+28 31+34 27+29
Zinc Level in Serum (u g/dl) 776%12.9 598 +5.0 717+93
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Table 3. Drugs and zinc level in serum Over 10% are shown in bold type

Drug types All Subjects Low Zinc Level Subjects Latent Zinc Level Subjects
N=414 N=49 N=255

Subjects Subjects Subjects Subjects Subjects Subjects

(number) (%) (number) (%) (number) (%)
Antihypertensives 136 32.90 14 28.50 82 32.02
Drugs for peptic ulcer 84 20.30 10 20.40 47 18.40
Hypolipidemic drugs 73 17.60 4 8.16 42 16.50
Non steroidal drugs 51 12.30 11 22.40 38 14.90
Drugs for angina pectoris 43 10.40 3 6.12 26 10.20
Drugs for bone/calcium metabolism 37 8.94 3 6.12 23 9.02
Drugs for brain circulation/metabolism 37 8.94 7 14.20 24 9.41
Antianxiety drugs 34 8.21 3 6.12 15 5.89
Vitamins 32 7.73 6 12.20 20 7.84
Antidiabetic drugs 29 7.00 3 6.12 21 8.24
Stomachics and digestives 29 7.00 6 12.20 20 7.84
Antithrombotic drugs 25 6.04 1 2.04 18 7.06
Drugs for urinary/reproductive use 24 5.80 2 4.08 14 5.49
Gout suppressants 24 5.80 3 6.12 12 4.71
Drugs for intestinal disorder 22 5.31 3 6.12 11 4.31
Drugs for ophthalmic use 22 531 3 6.12 16 6.27
Hypnotics/sedatives 20 4.83 2 4.08 9 3.53
Antihistamines/Antiallergic drugs 19 459 2 4.08 9 353
Chinese medicines 17 4.11 1 2.04 11 431
Diuretics 16 3.86 1 2.04 11 4.31
Purgatives 16 3.86 2 4.08 8 3.14
Drugs for otolaryngological use 16 3.86 2 4.08 8 3.14
Drugs for dermatological use 15 3.62 3 6.12 9 353
Expectorants 14 3.38 2 408 8 3.14
Cardiotonics 14 3.38 2 4.08 10 3.92
Drugs for biliary tract disease 11 2.66 1 2.04 5 1.96
Antibacterial drugs 11 2.66 1 2.04 7 275
Antiemetics 9 2.17 2 4.08 4 1.57
Muscle relaxants 7 2.23 1 2.04 5 1.96
Anti-sputum drugs 7 2.23 1 2.04 4 157
Hemostatics 6 145 1 2.04 4 157
Bronchodilators 6 1.45 0 0.00 3 1.18
Vasodilators 5 1.21 0 0.00 2 0.78
Antiarrhythmic drugs 4 0.97 1 2.04 2 0.78
Corticosteroids 4 097 1 2.04 2 0.78
Hematopoietics 3 0.72 0 0.00 2 0.78
Antidotes 3 0.72 0 0.00 1 0.39
Psychotropic drugs 3 0.72 2 4.08 4 1.57
Drugs for thyroid disease 2 048 0 0.00 2 0.78
Drugs for pancreatic disease 2 048 0 0.00 3 1.18
Drugs for bronchial asthma 2 048 0 0.00 0 0.00
Drugs for hemorrhoids 2 0438 1 2.04 1 0.39
Autonomic drugs 1 0.24 0 0.00 1 0.39
Antiparkinsonism drugs 1 0.24 1 2.04 1 0.39
Others 118 2850 0 0.00 48 18.82

antihypertensives, followed in order by drugs for
peptic ulcer and hypolipidemic drugs (Table 2, 3).

2) Low zinc level (< 65 u g/dl) subjects

The mean number oﬁ drugs/subject was 3.1+34

and the mean serum zinc level was 59.8 5.0
ug/dl. A low zinc level was found in 49 subjects
(12.6% of all subjects) consisting of 29 males and

20 females. The most frequently used drug type
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was antihypertensives, followed in order by drugs
for peptic ulcer, nonsteroidal drugs and drugs to
improve brain circulation/metabolism (Table 2, 3).
3) Latent zinc deficiency (zinc/copper ratio < 0.7)
subjects

In the 255 subjects (65.72% of all subjects) con-
sisting of 128 males and 127 females, the mean
number of drugs/subjects was 2.7+2.9 and the
mean serum zinc and copper levels were 71.7+9.3
ug/dl, 125.3%15.9, respectively. The most fre-
quently used drug type was antihypertensives,
followed in order by drugs for peptic ulcer and
hypolipidemic drugs. The number of drugs used
in these subjects was similar to that in the all sub-
jects and the order of the frequently used drug
types was the same. (Table 2, 3).
4) The relation between numbers of used
drugs/subject and zinc level in serum.

The zinc levels in serum were significantly
decreased in subjects who used drugs compared

to those who did not use any drugs. Mean zinc
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Figure 1. The relation between the numbers of drugs
and the zinc level in serum

levels (¢ g/dl) : no use of drugs 80.53 +13.29 ; use of
1-4 drugs/subject 76.19=12.98 (p<0.01) ; use of over
5 drugs/subject) 76.11 = 11.23 (p<0.01) (Figure 1).

Measurement of serum copper

The mean serum copper level was 1186178 u

g/dl {(normal range, 100-150 4 g/dl) in all subject
On the other hand, in low zinc serum subjects, th

mean serum copper level was 120.6 £20.5.

Questionnaire survey of taste disorder
The questionnaire showed that 60 (14.5%) of tk

414 subjects were aware of taste disorder. A

symptoms, perception of taste without ingestin
anything was observed in most subjects 46/¢
(76.7%), followed in order by decreased perceptic
of sweet taste 25/60 (41.6%) and perception
taste that differ from original taste 23/60 (38.3%
The subjects were instructed to check all applic

ble items of the questionnaire.

Discussion

Drugs and zinc deficiency

This study surveyed the present status of drt
use in 414 subjects aged 75 vears. The me:
number of drugs was 26+2.8. As shown in Tak
3, the most frequently used drug type was antih
pertensives (about 1/3). However, the subjects
the survey are relatively healthy and rﬁay recer
fewer drugs than the total population aged ’
vears. The mean zinc level in serum tended
increase in latent zinc deficiency subjects and .
subjects compared to low zinc serum subjec
although not significantly as shown in Table
With the increasing numbers of drugs/subje
zinc serum levels were significantly decreas:
(Figure 1). This fact is probably caused by a te
dency of high use of drugs with zinc chela
action in the elderly.

These results confirm the results of other stu
les, which report the existence of a relati
between drug use and serum zinc deficiency 2.

Table 3 shows that the subjects with low zi
level are frequently using antihypertensiv:
drugs for peptic ulcer, and nonsteroidal drugs.

In the normal state, it is said that the serum zi
and copper levels are almost similar. Specially,

the abnormal state, it has been reported that t
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serum copper level slightly increases with a
decrease in serum zinc®. With the normalization
of the serum copper level, the serum zinc level is
also normalized®®. In addition, this survey
showed that latent zinc deficiency was found in
many subjects (about 65%). Although there is no
clear evidence, it is considered that idiopathic
taste disorders might be related to latent zinc
deficiency?.

Moreover, the precautions of these drugs
describe the development of thirst for about 75%
of drugs, which confirms the relation between
taste disorder and insufficient saliva®®. The drug's
bitter taste itself may also affect taste directly or
via saliva secretion, though this slightly differs

from so-called drug-induced taste disorder'.

Side effects of drugs

Among drugs, many zinc chelating agents (such
as antihypertensives, antianxiety drugs, antiar-
rhythrﬁic drugs, hypolipidemic drugs, drugs for
osteoporosis, and antibiotics) which are especially
known as zinc chelating agents ' are often used
in the elderly. Therefore, it was considered that
the low zinc serum level may occur in relation to
these drugs. Sugita et al had reported that the
cause of this disorder had been rather referred to
the drug type than to the numbers of drugs in
use™. In the next study, to clarify the relationship
between the intake drug type and serum zinc
level, it should be investigated whether the drug
components, the side effect of drug and its phar-

macological action reflect the subjects' condition.

Questionnaire survey on taste

This survey was carried out in the eld‘erly to
investigate the relation between drug-intake,
serum zinc level and taste disorder for reference.

An anonymous questionnaire ensures honest
answers, but can not allow the correlation
between those answers and the serum zinc level

in individual subjects. Therefore, this question-

naire could not identify the subjects with taste
disorders due to zinc deficiency by serum zinc
measurement.

In 14.5% (60/414)) of subjects who were aware of
taste disorder, most subjects 76.7% (46/60) report-
ed the perception of taste without ingesting any-
thing. This result was consistent with data of
gustatory out patient clinic at Niigata University
Hospitall®®. Therefore, further studies are needed
to confirm the cause of this disorder. In addition,
to clarify the relationship between questionnaire
for taste and serum zinc level, it is necessary to
collect individual data exactly.

Recently, in the dental ﬁeld, patients who com-
plain of drug-induced thirst and taste disorder
have been increasing, and therefore treatment is
required. However, since this disorder is not
directly life-threatening, taste disorder is not con-
sidered to be a serious problem, especially in
patients with severe diseases. We hope that this
investigation expands the awareness of taste dis-
order due to mainly drug induced zinc deficiency
and leads to the development of clinical studies on

this disease.

Conclusion
The serum zinc level significantly decreased
with the increase of the number of drugs in use
and may be connected to the reported taste disor-
ders in the elderly aged 75 years.
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