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Alcohol intake is known to affect various organs in the
human body, causing reduction of salivation in the oral cavity.
Hypo-salivation effect of alcohol is a common feature, but the
mechanism in salivary glands is still poorly studied.
Therefore, in this study, the changes in salivary secretion and
water channel protein (aquaporin5, AQP5) in salivary glands
of mice were investigated after ethanol administration.
Animals were divided in to 4 groups with the control, 4 g/kg
ethanol, 8 g/kg ethanol and 16 g/kg ethanol administration
groups. One hour after ethanol administration, saliva was
collected from the oral cavity, and the animals were killed and
parotid and submandibular glands were extracted to analyze
the histopathology, AQPS immunihistochemistry and AQPS
protein level. According to the results, the salivation rate
decreased irrespective of the ethanol dose in mice, and
viscosities increased with increase in ethanol dose. However,
there were no pathological changes in parotid and
submandibular glands due to ethanol administration.
Expression of AQPS in parotid and submandibular glands
decreased with increase ethanol administration These results
indicate that the reduction of salivary secretion due to acute
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alcohol intake is closely related to decrease of the water
channel protein such as AQPS in parotid glands and
submandibular glands, rather than the damage of salivary
glands.
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Materials and Methods

AYFE (Experlmental animals)

2 A= 65732 7 ICR-mouse & 0]%—6‘} S
AT vt} 79k (n =¥ ARESEloH, AdEE
7+ (control) @} ethanolS 4 gikg, 8 gkg ‘3—1 16 g/kg
S0 HFe o7 77 LEdch

10 rlo N

¢ 32-&2] A= (Ethanol treatment)

7290 AHol= £2ZMN ethanolS A OH,
cthanolS 3]A4138}7] 93t gmlEs =82 Algakqth
ethanol®] ¥+ WHO ¥l 19 &3S A3 40 g /
60 kg ARRE Sl & SRFCR AI5]ee] HaL
AF TS AAFIA 8 gkgo = Askar 01219 12 4 2nf
2 ALslth w29 AT (B 25 g st
233131 0™, feeding needles ©]-8-3F01 0.1 g/ml -§%9]
ethanol-a 7} A T8 % 247 05 mL, 1 mL 72]3L 2 mLE
9] dlell A4 Foiakqlrh

e}l =3 (Saliva harvest)
Elelo] Eu]2k (Salivation measure)
ol58 =0 1/\]{} % F He] 25 930 pilocarpine
2 mgke, ip)& 57 ol FARSACE s Fek A<
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efelle] AZ2= (saliva viscosity)
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Z A 2] (Tissue process)
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AWz 249 (Tissue analysis)

Hematoxyline/cosin %344

ZAL B G e AA Al o) &
sHlt). g7t B 222 SRl 1021 Al skl
Z2]2 Harris hematoxylin -&9¢f] 837F 343k o,
2 = 987 o ol vheA ok wizkA] MFsta,
1% acid alcohol -l 1037} A3tk thA] 2=
Eofl A& 3 0.5% ammonia waterel] 1037} 343t &
A 325 Eof A& a9tk AZo] Ty Z2S eosine
gl 133F AASE T 70%, 80%, 95% ethanolell ZH2}
1A 2783 AX 3L 100% ethanolol] 24 23] AZl £
xylen®. 2 %7 234 33| A canada balsam (Kato, Japan)
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w o 22 g}eked A (Immunohistochemistry)
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Bio. USA)ollA] 293F dEgAI AT HEgo] & 22
biotinylated goat anti-goat (diluted 1:250, Vector, USA)2} W&

A1Z1 ¥ ABC complex (diluted 1:200, Vector, USA)l| =} =
HESAIZTE Hhg-o] i 222 0.05% 3, 3-diaminobenzidine
(0.1 M Tris-HCI buffer, pH 7.2)°14] 2213k 3 Zalo] =of
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Japan) 0% 3tk
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Xé%k (Western blot)
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Fig 1. Evaluation of Salivary flow rates (mg/min) (A) and Salivary viscosity (sec) (B) in the control, 4 g/kg ethanol , 8 g/kg ethanol and
16 g/kg ethanol groups. Salivary flow rate and salivary viscosity is expressed as saliva weight (mg) per minute and the time taken to
travel 20 cm, respectively (n = 7 per group; P < 0.05, significantly different from the control group, *P < 0.05, significantly different

from the pre-adjacent group). The bars indicate the means + SEM.
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Hematoxylin & Eosin staining (H&E staining )
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Fig 2. Hematoxylin & Eosin stain in the mouse parotid (A-D) and submandibular glands (E-H) in the control (A and E)), 4 g/kg ethanol

(B and F), 8 g/kg ethanol (C and G) and 16 g/kg ethanol (D and H)groups. Both salivary glands, administration of ethanol did not result
in necrosis of gland cells, nor pathological findings such as fibrosis or fatty change. Scale Bar = 100 pm.
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Fig 3. AQP5 immunoreactivity in the parotid glands of the control
(A), 4 g/kg ethanol (B), 8 g/kg ethanol (C) and 16 g/kg ethanol (D)
groups. In the cotrol group, AQP5 immunoreactivity was found in
cytoplasm and apical membraine of acinar cells. On the other hand,
In ethanol -treated groups, AQP5 immunoreactivity was
prominent in the apical membrane of acinar cells. Scale Bar = 50
pm. E: AQPS5 protein levels in the parotid gland of the control,
4g/kg ethanol , 8 g/kg ethanol and 16 g/kg ethanol groups. Relative
optical density (ROD) as % values of immunoblot band is also
represented (1 =7 per group; P < 0.05, significantly different from
the control group, *P < 0.05, significantly different from the
pre-adjacent group). The bars indicate the means = SEM.
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B-actin

8 g/kg | 16 g/kg

Control Ethanol

Fig 4. AQPS immunoreactivity in the submandibular glands of the
control (A), 4g/kg ethanol (B), 8 g/kg ethanol (C) and 16 g/kg
ethanol (D) groups. In the cotrol group, AQPS5 immunoreactivity
was found in cytoplasm and apical membrane of serous acinar cells
but intensity was stronger in the apical membrane. However, in
ethanol -treated groups, AQPS5 immunoreactivity in cytoplasm
was significantly decrease. Scale Bar = 50 pym. E: AQPS protein
levels in the submandibular gland of the control, 4 g/kg ethanol ,
8 g/kg ethanol and 16 g/kg ethanol groups. Relative optical density
(ROD) as % values of immunoblot band is also represented (n =7
per group; P < 0.03, significantly different from the control group,
P <0.05, significantly different from the pre-adjacent group). The
bars indicate the means + SEM.
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