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FMXEEF (600 FLIA) :

W T (AR TE R FEREOMER:, DT, £ ONERFIZBVLTITbh TV 5.
Wi ORI K 2 MER T OTEPERRFRTE (ROS) WHEROEE AW ST L, WM AEICKT
HHAL Y AT MEFHIT 5 2 LIk o T, WETIRBROAAEZRE Lo THET 5.

K MRICFEN S ONTHE T, EWERWEET T 2 330 MIC3ELL ETHY, H
WIZIB W THE TR A 1T > TV W BME234, k264 (CF4E47.2 £25.5m) & L.
707% LA_EBORE AT DX R 1TV W T2 D ARE: 205% PA_LSOTRAN, BRE: 505% L L7054,
CHE: 80R% LA o> 3BEIC /31T TRRFT L 72

Fik o GOMRER EOBMA I L, W T BRI O R IR A BRI L 7o, MR 5 W
EOWEER LT electron spin resonance (ESR) ¥5IZ X 2 MEE FROSTHEREDOHIE Z 1TV, WHE
TRERET, %ICE 1 DROSTHEREOHE, FBHCEIT DHE T IRERATZ COEBIC OV T
R LT,

fl A MEVR YU RE, WETIAHERIC C BETCRAEMICH -T2, BAENRKRELS, AR
RRFEERDIRN oI, C T A, B BICHBK LT, #TFEBRATO F’'/H0, RICHIT 5
HO B X0y I 2 M - OFIBALRE S A B IS B 205 L7z, e T Al % o bl
TIE, MERT O HO HERBIZFABTIIAER LAZR DN, B,CHTITAEELRD
RinoT.

LLEDRERNS, CHECHETARATOO, " WHEENEMEZ R L2 L%, MeADHE
OB X DML A b L ADTTHEITKE T D Pl IEME 2 7R 385 S 23 7 B LT FTRENE
MNBZ OV, ABETHO {HERED ER Lo Z &0, WEFEREREZIT S 2 & THEWR T O Piig
fbhEEOIZZ Enb, AENOHERLY 2T MBI 2 B G 8 IC/EH T 2 TR
MEHZEZ N, LPLRR DL, B, CHICBWTIABRREN RN Lnn, AEAT
7o 7 1 [EOBETARE Tl BN OFRLIEEICIRNR B O olz. 5%IZTZD XD
IR RREO PRI 2 L H S 2 0 THRESC 1 ERERE OAERF, 17 BICBIE L 7o R D1
A & OMkgE L 7= Wl T RIS 81T 2 P LIS M O REM &2 AT 22 7z W,
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WETREIT D, B, BEXEEICE» L, Bl TICEETIHOA MLy T E2ITH 2L
T, TNICHEDLE&EEDOIEIEZ T, RIFRREICLVEZEZ KB THY, AFERk
REDHMERF, Ui D, WET N ORERF, I DT DRRBED G I Ve E OB RBHIFTE B.
E72, ZLONHEBRICBNTEFATITZ, SBHFEALNFRICTEL LRV ERLT
WAL HE T RBIIE R THED Y NE U T =g L LTAESE T o8E D ixd 58,
ZOF LA LITEIE TR LI B1T 5 BH O/ AR T OB R FERED B (L A& HEt
LI EWRRFSEICE EE o TS, — BRI E L DEFEBIIFFOA MLy F R ERFLTH
B, ZORERAT ORI IAE A BV B S, S E A OE T AR EE) AT A
BT 5L, BENPORNREEZZOFEADBREEL T DEDICEDLETREL,
BRWETHRERTOTHZHIET 2 LCTHEETHDLIEERD.

1EPEEEFEFE (reactive oxygen species: ROS) [EEFEENEL LWEE S B L OE DM
WY L EFZ SN, ERNTEAEASNDS TR ROS & LTE, A—S—FFTF (0,7) ,
WK FE (H,00) , B REF LT UL (HO) 72 ERZET 5415, ROS ISHMEN O &
HE, g, BELSTDOMBEELZERTSES. ZHUSH LAKIZRBRICDE,
PUBEEEFRIZ LY ROSICE DEEZPE L T D, ROSITAEKNIZEBWTI ha K
TEFEERENLTCEIC—EDOHE TEALAINTNDE EBEXLNTWER, EENPED
PilR{LRE J) Z i 2 C ROS MR LIREVRMETH Y, ZOREBEZBILA LA LW
&0 HEBNC L5 ROS DA BITEB OFREE, Wi & AR LTI 2 5 2 &
HESNTHBY, <TI0 BEO YL R TT U O R ERC
X, I har RUTERERNLO ROS EANBML, BLA L ARTTET 5. EH)
REIZIE, MROREL, OABAER L, AUV OB RERED, EH RO 5~10 54,
EEHARTIX 100 fFICET 5 B2 SN TWA B EERIE TR D L MLE ~
WOPRANT D728, BIM-FRERICEL UCBIR N E Z 5. i M- I3 M E N R e o
xanthine oxidase (XO) ZIEMEALL, O, ZJ4E S B0, BLA b L ANTTHEST S Y.
FEAELEZ O 1E A= —=FF ¥ RV AL H —F (superoxide dismutase : SOD) DEFIC L »
T Hy0, BRSO HO R AU D, E72, H0, & 2ffi0gk (Fe*) & DS (Fenton
&) & B WIEAE S Th 25850 (UV) L ORISIZ K > THO B ELESND. EAES
M7= HONE, DNARK U NI B B EHEKE L, RRICHEE & OS UIEE 7 Vv A2 #E
THEE b Rr~bd v Raedp L, MfBEs CEsEnIcEmy s Y. £z, mflano



10
11
12
13
14
15
16

17
18

19
20
21
22
23
24
25
26
27
28
29
30

ROS DR IL, Z# CITEWAINMITEEI 2179 LBFITHEMNT 22 LM TnD
O bbb, AMEOEBATILROS OEEEFEDDH Z LT, M, DILERER, ¥
BROT YA =72 EOFRIEICBE D WA THEEI 2o TN 2 L1tk d.
—J5, BEFERMEOMK L Lo ROS 8 K00 ROS OEMNIE, kA b L AP
L7BREBEZ T L, MERRABIESE5 2 &2 8 ROSIZE > THER SN HEL OFREIC
L CHIHBIEICIER LT\ 5 7. ROS O /e BE A 25| & i 2 & 70\ Vil B 70 5 8 2 ko3
HZLITEoT, BEA ML RITHT HEHBEEE ChH D HIL R DRSNS 2 8 b
WESNTWD Y. 2ok i, EHICH D ROS DIEEICONWTOWE " 3£ 2
NTWDHH, EBRLEEORNX, AMOEY, XIREOFE, EEEER L OERNPRR
LT R ARIIELR TR,

T RBR SR R L o THE BB ThE, ERMTHESHER, REShEST
HEEZOND. WENMRBIZBIT DIBIL Y AT L E2FHET 5 2 L1, HERICH DA,
WHOBELZLEL, LV RERRFLENT - DORATOEM KL L CHETICIY
ATV TEDICAEATHL EEZD.

F7o, BILA N L AORBITH R, RREOR 5 % 500 L 72 BIC AR B L OE(RF
BINA F~—=H—OPTHROBFELREDRRO LN T Y, EHOREE T ORRE L
T2 DI AR T B TS . MR OB ET HROSHEIEN Zh 50
A A~ —J— & 72 B ARRMEIZ DWW CIE 2 E TIE8-0HAG 72 & B 72 I 1T K 5 FFA
CBO TR SN TS . A, FoxliA E o RAIC R LR RS U h A e &
B, KOLERT VHNFEICEE L TROSZ EHEMR L FRE L T 2T HIETHLEF AL
> 308 (electron spin resonance; ESR) #:% VT, FERICEBIT MR OHO', 0, %=

RO KBTI O BT SV CHRE L7 0 THET 5.

K F LA

WRICFAENFONTZE T, KEMEEETT 2 M3 30 RRIC3EL ETHY, BHEIC
BOTHEFRERAIT > TORWEME 234, kth264 (CE¥ER 472 £ 255m) X E
L L7-. ROS OEARITMEEE & HITHNT 2 2 LnWEINTWDLZ &b, EED
MBZALDOFBEEER L, ERBN L —T 3T 2TVME L. 70 #ELL | 80 B A D
KRFIINRD o272, AR 20 5% L0 E S0 A, B #E: 50 5% LA E 70 %A, C #: 80
UL ED3REL Uiz, ABE294 (B 124, &M 174, T4 294 + 8.1 %) , B



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

104 (BiEs4, kttss, FHERSS1+53m) ,CRE104 (BEes, Lik44,
FEJFED 90.8 £5.9 m%) & L7o. —OREE, SOHERR EOBREMEZIC LV INE L.
A, BEETIZAIHERICRAEL TV DIEIXNRD o), CHETIETXTOERML 1D
AOFERICREARL TV, BEIFEIZOWTIE, A, BEOTXTOENRANHITARET
bY, CREHIANATARERE 54, MTHROWHPLERE 14, EFaEHLT
WHHE AL THoTZ (F1).

MR B U o X A R 1 BERERT L 0 ARIE L, WE T R ERAT I O R 2 U o X
BUHERO = Y hra— L Z VT 5 SRR L, 6000rpm, 54y O%, FREREZHE
L, BiEDH-40 CITRE Lz e TR OV TIE, [MAZEEZ A LD 2L $ 579,
B | BT IS HE T AR 1o i Z 18 DVD™IC THERRT:, £ DVD % R
WH 1 EfTo 72, BETRBIZY T v 7 2 U ENREC, WA 1, KOTH, JH,
O, ¥, SOME, BEHEE, MAWEE 2B TR T &5 S ABREOERBEEZITo7- (K
1.

WG T OHO", 0"~ DIHERORIEIL in vitro X-band ESR spin trap £12 K 0 17022, Hi
TR L OBIEVEIZ OWTIRE L7, BERY v 7L OBEUG B K OB O 48 R 1o
L AEHOEFEL BT L. Fe*'/H,0, RICH T HHOEEREIZpH 7210 L7201 M
phosphate-buffered saline (PBS) (Z1 mM FeSO,, 5SmM CYPMPO (5-(2,2-dimethyl-1,3-propoxy
cyclophosphoryl)-5-methyl-1-pyrroline N-oxide) , 1 mM Hy0,% Il X 7= ¥R (S HEHR T o 7L &
7eik= v br— b LTHEEAK (DW) 28N LANE L7z, HyO/UVRIZE T HHOVE £
IEPBSIZ3.0 %H,0,, 1 mM CYPMPOZ N X 7o BRI\ HEH Y o 7LV £ 72 IZDW A IR L, 365
nm, 100 mW/em> TUV# 10F R B LIIE Lz, LT & /UVRICHEIT 50, 1EHERE
IXPBSIZ0.3 wt% TiO,, 5 mM CYPMPO, 3.0 % H,0,% Il X 7o IS HRIZHER Y > 7'V £ 72 1ZIDW
ZWML, 365nm, 50 mW/em> TUV A 60FDfE RS LHIE L7z, ESRIC X % M/ H O ERE
O WP EI1LIES-RE 3X, X-band spectrometer (JEOL, Tokyo, Japan) (ZWIN-RAD ESR Data
Analyzer (Radical Research, Tokyo, Japan) Z#%#¢ L, LT DR E TIT - 72. Microwave power:
8.00 mW, magnetic field: 335.8 £ 5 mT, field modulation width: 0.079 mT, receiver gain: 125,
sweep time: 1 min, time constant: 0.03s.CTH 5. FH SN 7= 7 F /L (spin adducts) D E &iT,
WIN-RAD ESR Data Analyzer|Z L&k S A7 (5 5 0REE 2 JLUE L 72 55 B9R L CAEME(L L CHL
L7z, 37 VofETAESRE D3 BTV, TOEEHEEZRDT.

FEET PRI | DUV TURIER T O A R ICEK T 5 ROSHERIZZ Y hr—/L (DW) DiF

#1

% 1
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EHEE 0% & LTHI Lz, 7V HOH EZMIEIL Scheff’s test, One-way ANOVA %47
Sz, FERITTFHME £SD TRLZ. P < 0.05 ZFEHEICEERER S D L L.

ABFZEIE, ME)IER R mEEE S (187) ORRBEAECTE Lz, 7z, AWFFRICHE
H L, BRI REFEAEK (COD (2R LB 1T,

B EHREMEYE OO 43 WA (2 DU T, Wi T ARHRATC A BE: 254.0 £ 55.1 1 U/min, B #: 236.0 +
74.1 1 Vmin, C #: 241.7 + 182.6 u Umin T, W& NAHRELIT A BE: 259.0 + 52.9 4 Umin, B Bf:
254.0 + 85.9 y Umin, C Bf: 227.2 + 176.2 u Umin T - 7=, M FAERRTIC S C C BETHD
AN D o 7Dy, AENKEL, ARREELRDRNoT-.

WEV O HO " Y5 REIE, Fe®/H 0, TIZME T A #HRATA A B 46.6£9.9 %, BEES51.5+
26 %, CHE61.6+141 % THY, A, BRICHKL CCHTAEICAHEELRLZ. A, B
B IR o T, WETIAERZIT ARESLS£83 %, BRES0.4+3.1 %, CHES4.0+
137 % Th otz (K2). H0/UV R TIX, BETIRERFTAN ARES7.9+1.6 %, BRE59.1+
0.8 %, CHES8.6+66 %ThV, ARICHELTBHECHEICEMAERLIZN, A, C
HMBELOB, CHMTIIAEZRDRNoT-. BETIAERZIT ARES59.0£1.9 %, B 58.6
£06 %, CEES559+63 % Thorz (K3). HEERPO Oy ~THEREILHE F{A#RAT T A BE
41.9+6.1 %,BRE39.1+£1.0 %,CHES22+47 % Th Y, W FIAERE CARE424£85 %,
B#£392+14 %, CH 49343 % ThV, WENKEANIZSW T CHTA, BELIV D
ARICEMEZ R LI, A, BEBTIZEN o7 (K4).

W T (A 8 00 MV TR 00 45 T 25 BB IR T (AT & LB L T, HO T IZ oW T Fe’ T/H,0,
AT AHEE492 +8.01 %, BH#-1.14 £ 1.51 %, CH-791 +7.18 %, H,0/UV £ T A ##
1.14 £ 1.53 %, B#£0.43 £0.60 %, CH#E2.77+2.79 %, O, 1T AR 123+195 %,B
1£0.03 +£1.36 %, CHE2.93+6.20 %DEBZRD =, ABLTH T 5 Fe’ T /H,0, %, H,0,/UV
F L HIC HO THEREHHE FARBRATI i LC, W FR#% CHEICHEM L7223, B,CH#E
TIIAEREZRD R -72 (K2, 3). O "THERIL, 3HL bICH TN ARAIZ THE
REERED RN (K4).



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

W AT D %0 3 % WG P O R L AE & o B D> & AEARBINS FRAT L 72 WE T IR HRAT O Fe’
TH0,RICH T H HO HERIZ A, BRLHK L T CHTARICHEZ R Lz, B4tk
IFIICBITHT ¥ R—V ADREIZEBNT, O, X7 A7V Y, 7=V Frnl
DERFEE S X7 E S Fe3tiy Fe 2L S, Fenton SUGHTLE L, H0, &G T 25
Haber-Weiss UG IC L o> THOZAE L 5 Z EN@ME SN TV 5 . CRETIE, BMLa ko5&
BADBRBOBEND DENELL, ERTO HO OREEADTTHEREEIC S LT, #ISKIET
BbBHINI Y ZMBEPNMHN TS AN E X S T F7, WET AR, %o 8
bF4 UV RICBIT S 0 HERIT A BRELIUELTCHTARICHELZ R L.
PRSI RO DB LA DL ARE G T 2K EREED Y X7 77 7 84 —Th % miLE
PEIRIE T, EARLEMBEIC X % AGEs (Advanced Glycation End Products) #4412 4
L TR T O, FEAREFRE Th 5 NADPH A% o & —ViFMENE L, 0,008 TS,
O " HEINT 5 ). ZhIC kBt A b L AREENE X, B N AEERE D B IREE L 0 Y13
DEWTHEEEND N EBbroTnND. - T, WNAREBLICH N TITELA b L
ANFERFRTHY, GIFEBEZETL2ENRL N CEICB W TUIAEKRTO 0, DFEAD
JLEREEICH LT, BEINKIETH DRI VAIERBNCTVDREENREZ LN, F
7o, BILOREIZE OO THEMETH Y, ZHEEIEBRERFICL o TRELZ TS, Mime &
HICENRAE LA &, FRRNE, FE7R & OB(MBEEREORAENREINL, SME, HERB
FEE B E 72 XL OEIT 2 A BICRESE 5 ). 5T, C B CHE T AT o +
D HO', O, 72 & D ROS EAITH T HMILENFREICEHMBEAZ R LIZZ L%, ZhAboll
fin, EALBIER BT 2D ROSIZ K HERLA N b ADTLHEIT 33 5 HiER LG 2
THERIETH DRIV ADRBHR LN AEEREZ LN TP LnLans, 4
MOREHEIL A, BETIIRFTETHY, CHTIAHFREZALTWIHETHDL. Z0
R, SEIO/BRIZE D CROPIBLEDTTEIZOW T, FEMOEE &g, S OICHk
LA LV ABBEOEHRBEE T 5 EEE, TEETOMGHE 2B Uiz MR 03 2
ThdLEx bR,

A BEClE Fe?/H,0, %3 £ U H,0,/UV SRICEB 1T 5 HO' 1 EHREASHE T AR Hh Al bl L ¢
e T A% CARBIC LA L7z, Fe2 T /H0, 2 8 L WV H,0,/UV RICEIT 2 HO JHEFRIZZ O
£ O RFENRD b DIL, Fe?/H0, % T Hy0, (XA LT 5 D T Fe? T Ickf L
Tx b— MERZA T 2WERM D O WA FARBIC LD BIML TWD Z L alrEtE s L
TEZOLND. EERICEES X THDHE AL F U IZE&BFL— MERABRRESNATE
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0P Fexix, ZoxL— MERIZ KD Fe?T/H,0, %. Cu®’T/H,0,% D HO HERIC L ATT
HEZFERLTWD W, F7o, —iBMEOEE)NI LA E ORR{L 2 b L ARAR S, Pl
EROBEIERERMSES - ERRESATNS . %72, Awobajo b 1L, kL v
RV AW RKEIARRTH% TO HOY O E) & Hii b % 37 L, #E@#h1klZ HO
LU LB R EN L T2 L2 lmE L, ARIZBWTAE T ROSIZX LT, SOD,
catalase 72 ¥ OFIILBER O EZ RN S5 X 5 BMISRIETH B AL I v 2pE
LY, BERADHRAF AL Rk m LSBT RIEIC OV TR TS, AR TITHETR
FEIC LY, ZOMRPBRD DT AREMEREZ 2 b, L Laen s, Fe? FEIKAF% HO
HERETH % H,0,/UV RICEBIT D HO HEREICB W THE T IAEATIC ABICHE L TCBREET
EEIC A2 0 HE TR ISR WD T ARSI L C CHECTHRICIMEIZ 2 o B H ISV Tk
HISRKIECH BRI L AR b
Y Sk AP RGO AN
Takahashi®® & (X FARE S O LctE CEEFERS 720 = 2.1 5%) ICBWT, BEOEE L —=
> 7%, ROS NHPEM O MIEIRE 2 A BEICET S8, i EOREZAFREIC LS S
2L aWAEL, MEREERIITERLEL &Y, BIEA ML AZEDIELLE LTS,
L2rL, 4E B, CHACITITHE FABRATIZ B LT, W N AB%IC ROS WERICEE
REEBOIRINoT. hL—=27IC BROGOBEIGE, EREHICLDIBEEES L
NIZB T DICENEOBREAIRE LTHNTZbDE LB DH T LERARET, ZHICX
D HRRALEER OEMR 726 SN D TP HEEE T, ZNOBERFOISEDENLLHY
040 F TR LT D LB R L A NTRICR S, —l\tED L YR o A TES)
KT DMLV E L DIREBBEFIME T L TN DI ERWEITND . b
D ENG, 1 EOEBETII 2R L0 EHERNsTAEEENRE X b, £,
ROS DEENMNZ, HEH 06 DEMEERLEZHE Z LMoty 9 | 4[a ROS FEA & D
BREHI T2 > T3, B, CBEIZISUVTHE FA#ERATH O ROS {HEREICH B /R 227
o mERD 1 5E LT, R#ERICE D ROS FEADTLHEC X - THXHAYZ: ROS £
IR F 2R LI rTREME S B8 TE 220 JEENC L0 ROS AN L7235E ICHE L 7 D OIEHT
BALHAEOSE TH Y, £ U7 ROSITH LT, + 2Pl bAcom bmE @,
DINT U APRIENDRER o D i 2 DIRBEIZ & - T3l L 22 BB AT b 72 & ROS
LHURILBESR DN T AR, AR TBENIFEAE L7z HOWT 6 L CHERR T O HUER LR
UL E 72 EOVERND 3@/ 0 b LV, 20 X 9 7R CLEBAE S &

LITEI AN =R LNEE L TCWAAREMEN D D D

3
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LCOWERMET L, +oaebiliby 27 A0S 3, MR 2 mb A b L ABAEL 5.
72 & %2 ROS MM L2 W EEICE VT, i & & HISAERICE T 2 HiR LB MK T 5
28T, BHITBRILA NV AOREIZZRLZLEEZAOND.

WE T BRI MR 7 & T EminE O 7 SHE T RE OKERF, 1 b, RAMEMERG R OBGIE DT
DITAT > TS, REFZED S APHRBORVARETIE, BT AERITE A T IR 4 5 FHik
BEDIEMEALS > DAH TR, MK OFBRLIEMAIC X 5 DRSS 3 5 Fm i © 1145
TELHEEZLNE. UL 6, B, 80U LOGHEELFETLEME THLHC
FECITHE T RO IR B H SN2 -T2 2 E1X, AT - 720 T AR Ty 2 7
LDOTEHAEA A DI E MRS, M T AR O FICET 2 WA 1E, RO
THEEORY AT 2 EERRFHEA Z V19, —F, SRENE1EIOE T RERIZBIT 5
PURRALIEYEIC R T 23HMECH Y, AR L D ICHEFEIZBNT, 1EOEERTIE, 0%
RBFZIh & HET, FURIEEICKB SN RS TCRTRBENR B 2 bz, Eiz, EH)
LIS DIERR T 3 B2 5 2 - rlfEE b B2 b s . AREIZER T OHO,, 0, DIHE#E
DDA TIH 7203, AT T RERAT#% TOROSHEA &, PBLEEFIGIEC LD
T4 ) UL D EEEO AR EOABROREEZ TGS 2 2 LIC kY, EEARICK
THEBEA NV ADIRREL RO RAFAZ U ADRER LV EICIEIET 2 LERSH 5
EEZLNT. Eio, BUEKA REETHRERE R L TWDH03, 4RITTZR o 1o FIRREOE
B Z S, ZOEEOFMMG L HEN DRI T2LERH L0 Lt L LR
5, B, CEEICBWTUIFERENRON o722 L0 b, AEIT -7 1 BIOBE T {A#RT
X2 ORGRETHEN OTBAIEEICRN Z DR 5T, SRIT IO L D R REED
P bIEME 2 EA S D0 TREESC 1 ERRRE OMER?, 17 RIC BRI L 7o (KB O kRT3 K UMk
e L 7o R ERIC 36 1T 2 HURMLIE ME ORI 2 1T 2 72 W

i

ABFZEIE, WETAREIC X 2MEHOHO, O, THEREDOE#Z I 6N Uiz, T i
AT D Fe* /H,0,5% (2 & 5 WG 1 OHOTH FRESS & OV T AT 00, "1 EREIZCHE TA, B
BELYVbABICEMAE R LI, ZHUE, A DIREEOREIC X5 A KOG R L&
Z bt E7, ABETIIME T AERATIC bl U CHlET (B % THEE P OROSTE BREDY L5
T 5—HT, B, CEETCIIROSIHERICHERZEMERDRnoTo. 16> T, #EFER205% A
ES0mARmOHE ThE, WETIREREIT O 2 & TR OBy AT LT X BB

10
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"B EBZ N7z, L LR s, B, CREIIZIBWTIL 1 Bl Ol T IR#E ClIaBiby 27
LI L TCORMER R N oTz. S%ITIZO XD et GO kit FH S5
WE T HERESS O EMERE O MERS, 1A ISR L 72 (R O BR T 38 L OMikoE L 72 W6 T IR #RIz B 1 2
PURALIEPE DR R 21T 72U 2 v,

Eiraa
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It is well known in many nursing homes that swallowing exercises promote the maintenance of
swallowing functions. Using swallowing exercises, we evaluated the antioxidant activity of saliva
against reactive oxygen species such as HO and O, ™, in individuals from different generations.

Subjects: Individuals who provided informed consent, retained normal levels of repetitive
saliva swallowing, and did not perform swallowing exercises every day were eligible for this study.
The following groups were investigated separately: Group A: subjects aged between 20 and 49
years; Group B: subjects aged between 50 and 70 years; Group C: subjects aged 80 years and over.

Method: After collecting general information such as any possible complicating factors, resting
saliva was collected before and after the swallowing exercise. The ability of the saliva to scavenge
HO" and O,"~ was measured using the X-band electron spin resonance spin trap method.

Result: There was no significant inter-group difference between antioxidant values for resting
saliva before and after the swallowing exercise, although there were large individual differences. It
was further observed that Group C had an increased O, ~ antioxidant capacity, and an increased
HO' antioxidant capacity, generated from the F ¢’ */H,0, system. This was considered to be owing
to the effects of aging or of general disease. In the comparison between saliva before and after
swallowing exercises, the HO' scavenging ability of the saliva was significantly elevated after
swallowing exercises compared with before swallowing exercise in group A, but not in groups B or
C.

The above results suggest that swallowing exercises can be used in Group A for the activation of
muscle function related to swallowing, and also to activate the defense mechanisms of the oral
antioxidant system. However, there were no significant effects of swallowing exercises in group B
and C in this study. Thus, we would like to perform an assessment of the antioxidant effects of
adequate exercise, which is involved in the maintenance and improvement of swallowing/oral
muscular functions, and the continuous effects of swallowing exercises in these groups.
*XERFIC :

WE T ABL I B AW THEREOMEERE, REDD, ZONEMRICB N TIThhTW5.
Wi AR K 2 R T OJEPERRETE (ROS) WHERROZEBZMHLMNIZL, W MARIZKT
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17



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

30

%4 AFRICIAE A G O -E T, KEMERSE 7T 2 FA30MEIC3EIL ETHY, H
WIZBWTHE TR ZIT > T W B34, eti2eds (CFHFEm47.2+25.55%) & L7,
707% LA_EBORE AT ORI RE 1T W T2 D ARE: 205 LA ESORE A, BREE: 505k LA 705 A,
CRE: 80k LA L o> 3HEIZ A 1T THERT L7z
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ERBDIRINST.
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A EOD 1 [F OB TR TITAPEN ORBATEIEICIR B DR o T, SR%ITZDX D
R REEOHRCIEME 2 LA S 20 TR A R RE OMERF, M RICBIE U 7o R ER D
Fhde L OMERE L 72 HE T AERIC I 1T 2 U LTEE ORIl 21T 22 U 7o v,

18



19



Y B —

LI H SR R T e 01
L IX H Ty CHTE TR 6
4 I8yl 55 e B e S .
¥ TECH S SR e SRR — 2 QL
e L)y TP — 2 e QAL “PUTE T L
WS FHITE TR — 2 N LA L 9
NI = T By g
4Ly (ERY ) e iz
+yE 3} ST HBY T — TR — 2 e LA L ¢
LT H TRl — & e QU L TR R Q. TR 4
S+ (W) JghTd>c B2 B Rk T
AEE (7T A B
#HO
LG H ¥ EEZ
HEE [EE7E A S=2-ACS
-V

HEEH T HH T ORFBR T2




Y i —

<

€@ D (~vT)
S

wemas &

G o'e ANTIOY u

{ ReIEE

|

cPeqR3ae g
D@ LoE ®E2W@OO
, 1 [ ,

‘een

JREIL (Y
AL >\URHE

Mmawbw

il CCONBNEX
rc 5.\l
MM -£-A000]

°>leve
BOBEOH X2
AR VR

sy
G

&

dsy) L 1

DURHISERD

SHIS#K

DERSREK

CSLNAYVINEDIWNA
[ | ||

‘f@Ce
@2 RVESGE
[ a=e A=gedi g ]

EEDISTEE
IN>CHNC
F>COIEGHE

U®rEILEZO

o6 2%
2A4YSELA
TRA>CH2E

LA

6@
ce@l2n>
CHAXRHR

‘PP
FR>CHNFX
ATTEZRED

(& N,

[ =0 N

L &0

) 0 40

Y’ VA

\e \ — 00
- S

W,

7 ([T csenz
% ZEF Y OEE

@ LNYGAHEN

SlLS¥EK oOekk

Dime ek

SRR



OOOOOOOOO
NNNNNNNN

42, T {RH#RFTH% OFe? T/H,0,5812 X DHOHER



OOOOOOOOO
NNNNNNNN

THER

W T (KRR OH,0,/UVRIC L HHO

[X3.



ooooooooo
mmmmmmmm

*PK0.05, **P<0.01

ZEMLT L /UVRIZE O, THER

X4, T (A ERAETER O

— X



