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Basic Study About the Elect of Soy Isoflavon on the Oral Environment of
Women in Menopause

Yuko KUSAKABE"

Food Function Division, National Food Research Institute,
National Agriculture and Food Research Organization, Tsukuba 305-8642

ABSTRACT

Dry mouth is one of the many disorders that allect the quality of life, because it
leads not only to higher incidence of caries but also changes in taste sensitivity.
Dry mouth is a common symptom in menopausal women, and the administration
of female hormones can be effective in improving symptoms. However, adverse
defects of these hormones often lead to reluctance to in patient. Soy isoflavone is
a potential alternative to hormonal therapy owing to their structural similarity
to estrogen. Therefore, we compared the effects of female hormones, and soy
isoflavones (genistain and fujiflavone), on the salivary system of ovariectomized
mice. We evaluated their food and water consumption, saliva production, taste
sensitivity, gene expression in the taste buds and salivary glands, and salivary
protein production by comparing ovariectomized mice and sham-operated mice.
The results show that the administration of female hormones and soy isoflavones
restore the gene expression of submandibular gland protein C (Smgc), which is
decreased by ovariectomy. This elJect was correlated with theirestrogenic activity.
Furthermore, similar results were obtained for Smgc protein levels. Therefore, the
analysis of Smgc expression in salivary glands is a suitable indicator of the elects
of female hormones and soy isoflavones on salivary glands. Soy Protein Research,
Japan 18, 153-158, 2015.

Key words : soy isoflavone, salivary gland, gene expression, female hormone, dry
mouth

030586420 00D OODDOODODO21-12

0O00000dododvol. 18 20150 153



00000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000D0000D0000000
0000000000000 D00000000000
oooo0'™mo00000000o0000ooooo
0000000000000 D00000000000
0000000000000 00000000000
0000000000000 D00000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 00000000000
000000000000000000000000
0000000000000 D00000000000
00000000000 D000DO000n

u d

oooo

oooooocs/BLel0OOO0OOOOOOOOO
oooooobooooooboomooooooooo
oboooooooOooocooOoooOoOoooobOoooo
oooooooooobooooobobooooooboooo
ooooooooooobooooobooooooboooo
oob0oooOoO0OOo0oO0ob0OoAIN9GODOOODOOOoO
ooooooooooooooboooooooobooon
100o00o0osb0ebb000oobooooobooonn
gooooooooooooboobooooobooooo
20 3000000000000 ODODOOO0O0OP40
gbooobooswmoboooboobdnmooon
oobwowbo3gnooooooooooomoon
000000000000 LC LaboratoriesDO0 000 O
oobooooooOobcOoooooobooos3bo4000
ooooo

gooooo
gbobooooooobooboobooooboobo
goooooao

gboooboooobo
gooooo0olwmooooooooooooo

0 Sigma-AldrichD 0 0 0 0 0O O O O 5p g/kg/day 1]

oooo
0ooooooooooooooooobool mg/

154

kgD OOOOOODOOOOOOODODOOOOODOD
gbooobooboooo

RT-PCR

gdoooooooooooooocGen OO
OOORNADOOOOOOOODOORNAOOOOO
Superscript HIDOOOOOOO0OO0OOOOPCRODO
ooboOoopcROOCOOOOOODNADOOOOOO
OO000000000CS analyzerD ATTOO OO O
oooooo

goooooooooo

0000D0D0D0ODOO0OO0OOOdCylLytic MTO O
OSigma-AldrichC 00 0000000000000
00000000000000000Pierce® BCA™
Protein Assay Kitd Thermo Fisher ScientificO O O
000000000 00D0ODO0O0OSmged OO Everest
Biotehc LtdO OO0 00O OO OO OO O 0O2100000
JooooobOoogooosoeo0obooooooo
000000 O horseradish peroxidasel 0 0 O 0O O
godoooceEddOOoOoOoOozseo00nDooood
Smgc DOOOOECL-PlusOD 0 O0OGEDDOOOOO
OO0 OLightCapture0 0O 000000 OOOOO
O000O0OO0OO0OOoOoOODOOOOCS analyzer OO OO
ooooooooo

U g

000000000000 000000oooon
0 submandibular gland protein CO Smgc0 O 0O O O
D000000SmgeD 0000000000000
D00D0O0tSmge00DOOD0OO0O00000ODOOOO0
0" Osmgc0 0000000000000 OOO0Y
Smgc0 D0 DO0DO0O0O0OO0OODOODOOOmucinl9
0000000000000 0000000000
‘0000000000000 000000000
000000000000000000000000
000000000000000000000Smge
00000000Smge0 000000000000
000000000000000001%000000
000000000000001%0 00000 P400
oooo

ooooooooooooooooon

gobooooooooooooooooooooon
gbooooboboobooboooobobooobobooo

0O0000odododvol. 18 20150



000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0 Fig. 100

0000000000000000000

000000000000 0000000000
000000000000000000000000
0000000000000 00000000000
000000000000000000000000
000000000000000000000000
0 O Fig. 200

ooooooooooOdsmgcOOOooOooOOOO
gbooboodb0O0SmgecDOOOO00OtSmgec O OO
OOO0OORT-PCROOOOOCOOOOOOOOOFIg.
MOoo0ooo0oO0oobDOobDO0sSmgecO0O0O0ODOO
gboooooooboobooooooooboooo
goboobooobobboooobOsmgec0OononOo
gbooooooboobooooooobooboooo
ooooooboooooooooooo0tsSmged O

121

1.1

Ratio to sham

09 -

sham

OVX

E2
Fujiflavone
Genistein

Fig. 1. Comparison of the amount of water intake
between ovariectomized and sham-treated
mice. Ovariectomized mice were treated
with estradiol (E2), 0.1% fujiflavone, or 0.1%
genistein. Ovariectomized mice without
treatment are shown as OVX. The relative
amount of water intake was determined by
comparison with the average water intake of
sham-treated mice, which was defined as 1
(n=5-14). Values are expressed as means *
SE.
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Fig. 2. Comparison of the amount of saliva between
ovariectomized and sham-treated mice.
Ovariectomized mice were treated as in Fig.
1. The saliva secreted into the oral cavity was
collected for 15 min using capillaries after
intraperitoneal injection of pilocarpine (0.1
mg/kg). The relative amount of saliva was
determined by comparison with that in the
sham-treated mice, which was defined as 1
(n=6-28). Values are expressed as means *
SE.
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Fig. 3. Comparison of the expression of Smgc (A) and t-Smgc (B) mRNA between ovariectomized and sham-
treated mice. Ovariectomized mice were treated as in Fig. 1. The bar graph shows the amplicon band
intensity determined by densitometry (n=6-12, "p<0.05, °”p<0.01, """ " p<0.0005, Student's t-test). Values
are expressed as means + SE.
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Fig. 4. Comparison of the amount of Smgc protein in saliva (A) and the submandibular gland (B) between
ovariectomized and sham-treated mice. Ovariectomized mice were treated as in Fig. 1. The bar graph
shows the band intensity determined by a chemiluminescent immune assay. The relative amount of the
Smgc protein was determined by comparison with that of the sham-treated mice, which was defined as 1
(n=6-15, “p < 0.05, Student's t-test). Values are expressed as means + SE.
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Fig. 5. The expression of Smgc in male mice. Comparison of Smgc mRNA in the submandibular gland (A) and
protein in the submandibular gland (B) and saliva (C) between male and female mice is shown. The
relative amounts of Smgc mRNA and protein were determined by comparison with those of the females,
which were defined as 1 (n=6-25, """ p<0.005, ”"""p<0.0005, Student's -test). Values are expressed as

means £ SE.
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