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Abstract : Analyzing the correlation between the electrolyte concentration of the human
resting-saliva and the radial bone mineral density (BMD), the following results were obtained.
Salivary electrolyte and related indices such as pH;, ApH:, ApH., [Na*], and [K*] were measured
by means of thin layer sampling.

1. Corresponding to the difference in radial BMD between the female groups of the nontreated
osteoprotic patients and the nonosteoporotic patients, a significant difference was found in both
the salivary pH, and [K*]

2. In the nontreated groups plus the nonosteoporotic female and male groups, significant positive
correlations were found between radial BMD and pH; of the resting-saliva, as well as between the
BMD and salivary ApH, in the nontreated group of high ApH, only in the females.

3. A significant negative correlation was found between the radial BMD and the salivary [K*]in
the nontreated female group and the treated male group.

4. In the treated female and male groups, no signficant correlation was found in most of the
parameters as previously stated.

(S

. Although no significant difference was found in the male groups, a significant difference in the
salivary [Na"] was found between the nonmedicated female group and the medicated one. This
suggests that the drug improving the bone metabolism can change the function of the salivary
gland, in addition to that of the bone tissue.
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Correlation between bone mineral density of the radius and concentration of ions in the human
resting saliva.
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Table 1. All data expressed as mean values = standard deviation.
n BMD pH, i pH, ApH, {Na* ] [K*]
CTL 66 mean 0.536 6.81 0.10 -0.08 325 1,220
sD 0.075 0.60 0.17 0.10 185 530
FEMALE | NT 18 mean 0.354°%°° 6.46° 0.01°° -0.05° 335 1,780***
sD 0.037 0.49 0.11 0.04 217 524
T 122 mean 0.407*** 6.62*4 0.06* -0.07 432° 1,270
sD 0.077 0.66 0.14 0.11 394 774
CTL 72 mean 0.718 6.68 0.09 -0.09 263 1,170
SD 0.069 0.65 0.16 0.12 171 523
MALE NT 8 mean 0.553*** 6.53 0.07 -0.05 327 1,710*
sD 0.043 0.48 0.08 0.06 190 949
T 26 mean 0.533%°° 6.54 0.03* -0.06 281 1,300
SD 0.110 0.64 0.12 0.08 189 666
Student's - *** p<c0.001, ** p<0.01, * p<0.05, * p<0.1, NS: p>0.1
Welch's - ®00 5 0.001, *® p<0.01, ® p<0.05, ® p<c0.1, §§: p>0.1
BMD: g/cm?, [Na*] & [K*] - ppm, *: * & §§
Table 2. Correlation coefficients.
BMD pH, 4 pH, 4 pH. [Na* ] [K*]
vs H M
CTL+NT r 0.395*** 0.575** NS NS NS -0.445***
n 73 22 51 58 81 64
FEMALE
T r NS NS NS NS NS
n 95 80 77 100 60
CTL+NT r NS NS NS - - NS
n 61 47 22 46
MALE
T r NS NS - - -0.682**
n 25 25 14
*** p<c0.001, ** p<0.01, NS: p>0.1
r: correlation coefficient, n: adopted data number after <critical region analysis,

CTL: control, NT:

by the drug
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Fig.1. Differences in the radial BMD (panel A)

or in pH,; of the resting saliva (panel B)
among the control (CTL), treated patients
with osteoporosis (OP, T), and nontreated
osteoporosis (OP, NT).
Abbreviations : F, female ; M, male. The
asterisk mark and one with the circle
indicate the statistic significance as in
Table 1. The abbreviations and the
symbols are also applied in the following
figures.
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Fig.2. Differences in the ApH, (panel A) or in
the ApH. of the resting saliva (panel B)
among the groups.
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Fig.3. Differences in concentration of the
sodium (panel A) or of the potassium in
the resting saliva (panel B) among the
groups.
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Fig.4. Correlation diagram between the radial
BMD and pH,; of the resting-saliva in
female group of the control (CTL) plus
nontreated patients (NT) with osteoporosis
(A) and the treated ones (T in panel B).
Each of the two broken lines represents a
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significance. The frequency of the data
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in dot size in three grades as shown in
the inset. This graphical expression is
also applied in the following figures.
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Fig.5. Diagram of the frequency distribution in ApH, of the resting saliva registered in the
nonmedicated female group. Note the large shaded area indicating data falling outside the critical
ApH, region (in panel A), but the relative size of the critical region increased substantially after
the original data were divided into two groups of the low ApH, (panel B) and the high ApH,

(panel C).
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Fig.6. Correlation diagram between the radial
BMD and ApH, of the resting-saliva in
the female groups of the high ApH,
(panel A) and the low ApH, (panel B).
Others are the same as in Figure 4. The
solid and dashed lines represent a
regression line that is significant and one
that approaches significance, respectively.
This expression for the regression lines is
also applied in the following figures.

o, KUEOFBEERTHEK (K] EBRE
BMD & DicEERHESAD S (Fig.7
A) B, BEBTHEECREL - (Fig.7
B, —%, BHOIREH CIBERIRD S
hisws oo (Fig.8A), HEBTIES
BMD & B (K] ORJICERSHEE»ED S
7z (Fig.8B),

FEFEB R B L DR

LR oEE BMD & BEEBRE D/ N5 X — 5
EOFESHEPERERTREAD ShEVERA
B, BEICK - CTEEERED/ S5 4 -9 H
BERERLLIEEELEI PERET B
BDITRINT A — §125 WV THLIERE & FERYSERY &
DEBZEEZKRS L (Table 3), #DiEHE, #

A T4

CTL4NT
FEMALE

 BMD=—1.33x10[K".
+063
.|K*]=—5460BMD+3780
-} r=-045 n=64

BMD g/cm?

.28 %

354 12.1 20,8 x 10 ppm

[K*] no |
. 1
¢« 2—4
o 5—9
B 55 !
13
o
N\
o .41} T
FEMALE
[a]
=
a
. . r=-0.18
.27t n=60
s.l7 s.lss 13.14 x102ppm
[K*]

Fig.7. Correlation diagram between the radial
BMD and [K™*] of the resting-saliva in the
female groups. Others are the same as in
Figure 4.
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Table 3. Difference between the medicated group and the nonmedicated group.

BMD pH,

APHI
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2.54° g¢

185.8

§¢

-8.25*** NS

104

MALE t
df

-1.85*
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df: degrees
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Welch's -
t: t statistic,
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Fig.8. Same as in Figure 7 but in male groups.
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