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s B 2R DL MRS RO ENFHENTNHEE
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BIEIKZ O DNWEKIEKRE WO WE, 4%
TN REPITIEF T2 18 D 22 D H 42 20 44 (K HH
L7z, BB ORIEKE W08 W EAKGE K E VD
DIOORIT 2 ML LI 22245 T o 7o, AMFFEIC
DWTIH, 4 TN KFEOMELE B 2 OKGRE THE
L 7= GRERZE 5 R5-020), #kBRE12IX, WF7ED HiNETF
JEZFLBA L7, BRI LR O N B LA EICE
2 U CTHIRIZS LT,
2.2 SHWNEHUTYUT AL

B KDIBNT 2%D B AKE AN TITo72, 2%D
BHKITAKEKICH RO B AINZ 2% TIERLTZ, =2
VR — L TIEAKE K Z N TR NELT o7, 930
100 ml FEEE DR VT 1 [R& 720 10 FRIETRE D12
G, 2 [BUToTz, WEEDOY TV 7 HiR OV 7V
7% v (SARSTEDT K.K.) &MV iz, Ho 7V 73Rk
DOBNERRE ZEFFRC I 2 RIS T HE T To7, BRI
7o 7 PSRN £ TR R IRAT L7, B93>
IHRARRRET DT, HDNNEDD 3 RER] ORI MR D
YTV T HA Tl BT VT DEAILTILIDN 30
o3, 30 43k, 1 IEEER, 2 IR L 3 IFREIRICAT o7
(Fig. 1), THIRIZRO DN DN IRERRRET DT, #IR
REEBERRFIZO 3O T IERIREGEL TITW, 9250\ 1 B H,
3AH,5HA,7HHOBERNIHERDY TV T 54T
-7= (Fig. 1)
2.3 BRONME, FVINVERE, BAVIN\VEE

WER DY TV T T a—"T %, im0 A VT 4°C,
1000 g T 1 5[, = LaBEE T o7, ZD%, 1.5 ml F
2 —7 (TreffLab) \ZMEHE > 7 V%43 1E L, fifHTIG £
TR 5 B C-80°C TR A L 7o, MR &2 | XM K O 45
FE% 1 ml/g SAREL T 1 4323 H 3 2 HERK & (ml/min)

RO, BIENICEENDF NI E O R EIX
Bradford = CE &L 7=, ¥ X TaKaRa Bradford
Protein Assay Kit (Takara T9310A) I\ CiTo7z, 4 ul
DWEE% 200 pl @ Bradford Dye Reagent * L<IEAL T,
96 well <271~ —h (Wuxi Nest Biotechnology 514201)
WL, 2D0%~A7n7 L —K)—% — (Bio rad
iMarK) Z FV T 595 nm & 650 nm DY ERE A FHAIL 7=,
650 nm OfEIT=> ha—/ L EUTEHAIL, 595 nm (3478
VB IRE D E F\Z Vi, Total protein (ug/min) 1% 1 4y
MNP MBS N DMERR T & D, A " E xR LTz,
2. 4 BHROTOTA— LR

BRI DRI OMER Y 7 VT a7 4 —
DENTEAT STz, HHA LT —RIZETD 20 LDV T )L
ME 3 Aoy DY TN T, I, 903 1 IR
M, 3 B¥f, 1 HH, 7 H BOY TN M Uiz, ¢
1%, MR L% 045 pm DAL T A LA — (Merck
UFC40HV25) Clfiti#s, 7w o bt Tv, 20308
IR D E B%& 47572, TEAB buffer (50mM TEAB, 6 M
Urea) |ZIEfELI= V7 V% 1 ng/ul OFRFEEIZFAREL 7=, #8
LTV T NEBIEIS, GIRKFPORBET VRE
WHoee 2 — R & ZRe LT, & 9#HT1E Orbitrap QE
plus (Thermo Fisher Scientific) &7 /{&{kra~rr77 4—
(EASY-nLC 1200;Thermo Fisher Scientific) Z /A T{T4>
7=, #5913 Proteome discoverer software (Thermo Fisher
Scientific) CHEHTL7- ¥,
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WY /WA Z DU T Shapiro-Wilk £ & CIEHMEO#
EHAToTo, D%, DIDNRTT T N EIBNED YT
JUZDWTHRRIEZEIToTo, AEAKHET p<0.05 ELT,
3. HIR#HER
3. 1 HABEIMB LUSIMER

BHKRE NN, KIEKREFWTZI DO ETER O
W DY 7 V7% 20 4 DPERE D ODHERIRLTZ,

BERE DR AL 5015 THY, #RE OKE, FE,
RSO TH Al (B /ME- 5 KA 1, AREE 52.1 kg
(39.3-67.5), & E75 160.3 cm (147.8-168.2) , £E i1
20.2 7% (18.7-21.3) ThH-7-,

3. 2 BIEKDINVNCE>THREINIEREL
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W D 4y W B2 AN L 7= (Fig. 2A) . 72, MER D&%
JEREIZONWTIE, BHEIKTINNE 1 R, & 3 K¢
THIINL 7= (Fig. 2B) , SHICHERICE DT 7H
BITOMNE 2 BRH, 3 BEH, RG22 E1T o7 1
HHE,S5 HEL 7 HEB THONWAETEEL THEML TV -
(Fig. 2C) ., — 5, KIBEKZERWZHDWNTIE, MEHR D5y
Wk, B S EIEE, L B BICH EEITEDS
n72h -7- (Fig. 2A, B, C),
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INMNELTSTZ 1 B E, 7 B HOEERY 7 VEE BT
FHT LA THEITU 72, 2R, 20908 fH0D 52 /R 7D R HE
iz, ZOHT, XTFRED 2 LLEDORTIT 6570 fEH
v, BETLH S VEEERINT DL, 2486 [HOZ LRI
NRIESHT, RIELTH L ST T DT FRED
EIGIIAATFRED 2 D5 6 TRIRD 76%% 5T
7= (Fig. 3A) , FT-MHSNI=Z L R EZ D)) 15k
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3. 4 BIBKDIDWMZIE->THREINSAFDIFH

BEKDOIBNICE > TEALLEER FIZ20T
Gene Ontology |2 X %47 #1417 - 72, Biological process
annotation (BP) T, 973 % 1 IR HAKREAIZR D723 2
1To72 7 HEOH L IZEBWT, BINL-HEF 1
adaptive immune response (GO : 0002250) (25 ¥E S 172
(Fig. 4).

WA U7 R4 [FIFEIZ adaptive immune response (25358
SNT=23, BIE 13K A > 7= (Fig. 4) . Cellular component
annotation (CC) TIXIENL 72K F13923 & 1 R CI,
extracellular region (GO:0005576) , plasma membrane (GO :
0005886) , Cytosol (G0O:0005829) |2 < /¥ ES Tz,

IMNME 3 K DT T AN T HEDY T VET
extracellular region (GO:0005576) , plasma membrane (GO:
0005886 ) IZ /il 2 T, immunoglobulin complex ( GO :
0019814) 12 %< /3 fES 7= (FigdA, B, C, D), —J7, J&
DUTRF-TIE, LR F-Ldm@L 7T /7 —vai
A% T 1 R Tl immunoglobulin complex (GO:0019814),
cytoplasum (GO : 0005737) , extracellular exosome (GO :
0070062) (ZZ< DR F-H3 53 FaS 4172 (Fig. 4A) o 9730 3 Kf
fil#2& 1 H H TiE cytoplasum (GO: 0005737) & cytosol
(GO:0005829), 7 H HTIE cytoplasum (GO:0005737),
extracellular exosome (GO:0070062) 23 HEAIL 72K 101
%< Sp¥EE 7= (Fig. 4B, C), Molecular function annotation
(MF) {22\ T, ATP binding (GO :0005524), identical
protein binding (GO : 0042802) , metal ion binding (GO :
0046872), protein homodimerization activity (GO:0042803)
DD LT[R F-2< s ii= (Fig. 4A, B, C, D),
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3.5 BIEKDIHAVIE>TEHENGREZEGER®
RIEERTMFITH2 1\ VENRETEIND

[FE L 72K F12-20 T 9 BSWAET & bl LTHm L
2T, W LT2RT, 8877 o 7] C A
L72IK+% Fig. 5 1TR L7z, #ML7ZAF (p <0.05,
L5 LA B) TIEd 28k 1 RER, 3 WERE, HkRERY7e 5
Mo 1 HEET7HBTIEERZN, 52, 53, 51, 40
Krdv, B LZFT (p<005 0.6fFLLF) Tik
ThEh 45, 53, 53, 10[A+&H-7- (Fig. 5A, C) .
EMUZRFICHD LERFIcbmEZ a7y v
ORERRIK T35 < &£ T\ /= (Fig. 5B), #9nL7=A
TOFOEE DY 7 ) 7R Tl LG &

A
A) 3h(53)

NERFIE, TR E 3R TS KT, 1 HE L 7 H
HTIXSKT& 0 IS EICBEST 2/ -2AF s h
Tz (Fig.5) . £729 3\ 3 BEf#2 S 7 HE Tl
4 RENEENREIGEICEET 2R FI2MA T
Opiorphin prepropeptide (OPRPN) 23fffi S 41 Cu 7z
(Fig. 5B) . #fllSN7zRFI2onTiE, 1 Fefe 3
R CIR3WFH Y, E 7 v 7 ) B EALIZ B
B[R+ &, Tropomyosinbetachain (B4E3P1) & Protein
S100-A7 (P31151) A3Ffi s Cv /= (Fig.5C, D) .

IMNE T HEE 7 HETIE 14 ORTFAFEF S, 1
BRI 1 HBE TR 4R+, 3NS5 7HBET
137 A2 S Cv7- (Fig. 5C, D) .
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(A) BHEAIDNNZ LTI 22 0 R E LS E a7 VAR TF-E DA — 3Ty,

(B) DY 7V J R CHEEL THEINL 7R 1~
(C) BIEAIDNZE TR T 252 B RIS a7 VN1 DA — 3T,
(D) BV 7V 7R C Il U L= R 7

KFEGHE T 07 Vo ORERRIR 27~ T,




4. ER

W2 CIEBHAKD 9 BT k> THE SN D EME
2N BERBIET D202, WERO T a7 4 — LfiE
BradTie ol fER, BHEAKZ W 9 A3 Tl &
PRI BDOLMHEI S, REISEICE DD Z
TESRERIEROSH D 2 L X EMR INVESZD 1 K
MLAND BFFE SN D FRH NN o T, £o, B
BTHkRE L CRIEAK T BV EITH) FCTHHFICHW S
D MER I HUEAE O RIENE A 2 FEG 3 25 R 72588 2
DENPHLNI ol AFIEORERITZ N E CTRIE
KEFRNTZ 9 BINEAT S T=BR OB R A MR & > X
LU LTz,

HERR B L REK T O MW EIT 572 30 0D 1 I
MORNCHIIN LTz, MRS 237 BRI 2 R D 3
BRI CEIN L QU X o BB G [AIRRIC 2 B D>
STz, ZHE TOHRTIE 100mM @ NaCl
W (0.58%DEHEK) Z MTEATE | %I, WK
DIyUWED, KE2DIZHEATEEEO 0.74mlmin 2> 5
1.67 ml/min FEEEIZHINNT 2 FAHE ST D Y, AT
ZEDOHIRAEIT/KIEKD 2> kB —/L"C 0.78 ml/min C, 4
BAEDIH 723047 L 1 FFEITIX 0.95 & 0.94 mU/min Th
v, BHKE DICE AT ORI 2 5B hE, &
HEARIZ K o THER BN 2 JeATIFZE & RS T A5
THLEEZLND, WEERNIZE END X 37 B ITMER
JRD B S AAMIS, MRS, DFENO RS
RIS X BB EENTNAI0, Z kT
CHER MRS LT B Y O AR 24T o T BRICE B T
FEBIR A LRGN LTz LR B 0 (11D 2%
7 FEOBIMIOWTIE, ERAIRESED WS 37
BHEE5 L Qb EEZ LN,

D DI OFELIE 2> & I TR S 2R
FRCoRIE a7 ) R T D4 R ENR LB E
Tz (Fig.d4, 5) . TILOFERND, /v r
U BT 2R OMENL, BEAKD D BV OFIRK
(2L > THEEIZISE T HHEIRIB S Uiz, MERRSC -
BRI 5 1gG <0 1gA D33 STV D HERHE S
TN EF LD T v k& W T,
BRICH TIRO & X7 EEROREE ISR BREEOK) 2 fi%
272 o7emd, | FBRITE L2V E W) s d 509,
ZHVE TORED DRI D 5 /X7 E D53k

FH TRAKTHD LBLETE L0, TOMIZHONT
BHKD 5303, BRI X 23T TV D 00, F
T R & b BRI BRI AR LT B 282
WTIFARHTH D,

WER 3 101 PR IS 1 D HERFORE IR 22, A, {815
OIFRIC b BEEREEZ R L TW L ERHRE I
TV 10, fHfKkD 53 3 Kl 7 HEET
OPRPN 23/ L C\ /=, OPRPN (I8 1E D 27
FRELTHBNTNDW, —FT, 23V 1 R &
3 M TIE, Protein S100-A7, 1 HES 7 HHE T,
SCRN3 protein <> Haptoglobin-related protein 72 &3 9 A3\
®iCHH SN TWZ, ZhTh, SRRISESY 7 vis
EICBEHGT2KFTH Y, BHEIKD I AN K- T
S D 0 DIEHALENL 2 AMEIZ 9~ 51213 S BITHTSE
DIEIZ LB 2 BTz, TIVE TORERNG, BHEKD
2 NN X 2 EUEIEAIL OPRPN 238 IEAIZEES- LT
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Summary

[Background] Gargling with salt water has been demonstrated to be an effective method for preventing upper
respiratory tract infections. However, the impact of salt water gargling on the composition of saliva secreted in the oral
cavity remains poorly understood. In this study, we hypothesized that salt water gargling induces the production of
antimicrobial proteins in the oral cavity.

[Methods] Twenty healthy male and female university students participated in this study. Saliva were collected
before and after gargling with 2% salt water. The tap water was used for control. To clarify the short-term (within 3
hours) and medium-term (around a week) effects of salt water gargling, sampling points were pre-gargling, post-0.5, post
1, post 2, and 3 hours for the short-term. In the medium-term, sampling was conducted post 1days gargling, post 3 days,
post 5 and post 7 days, sampling was done before lunch. For gargling with salt water samples, we performed shotgun
proteomic analysis of pre- and post-gargle saliva to identify salivary proteins that were modulated by salt water gargling.

[Results] We have identified a number of immune response-related factors induced by gargling salt water and several
proteins with anti-inflammatory properties. From 1 hour to 7 days after gargling, the increased proteins were
components of immunoglobulins, which were classified as adaptive immune response (GO:0002250) by biological
process annotation in Gene Ontology. Cellular component annotation showed that most of the proteins were involved
in the extracellular region (GO:0005576), plasma membrane (GO:0005886), and immunoglobulin complex
(GO:0019814).

[Conclusion] In our study, we identified proteins induced by salt water gargling. The results indicate that salt water
gargling modulates numerous proteins involved in immune responses both in the short and medium-term. These
findings provide a detailed understanding of the effects of salt water gargling and may have practical applications in daily

life.



