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Effect of special events and gender differences on exercise-induced oxidative
stress during moderate exercise in track and field athletes

Rika Kimoto', Isao Kambayashi’>, Noriteru Morita®, Miku Tsukamoto’, Chiharu Abe’,
Misato Takano’, Tatsuya Fujii®, Chika Murota’, Eiji Uchida®, Hidekatsu Takeda’

Abstract

The purpose of this study was to investigate the effect of special events and gender differences on exercise-
induced oxidative stress during moderate constant load exercise in track and field athletes. Seventeen healthy
track and field athletes (age 20.6 * 0.3yr) were participated in this study. They were divided into three groups:
male sprint runners group (MS, n=6), female sprint runners group (FS, n=6), and male long-distance runners
group (ML, n=5). They pedaled a cycle ergometer for 60 min at intensity of 40 % maximal load. Urine samples
were collected before exercise (Pre) and 1.5 hours after exercise (1.5h) for analyzing 8-hydroxy-deoxyganosine (8-
OHdJG) in urine. Blood samples were collected Pre, thirty-minute of the start of exercise (Ex) and immediately after
exercise (Post) for analyzing Diacron-Reactive Oxygen Metabolites (d-ROMs) level and conducting Oxy-adsorbent
test. There was no significant difference in biomarkers of oxidative stress and antioxidant capacity between before
and after exercise. These data suggest that characteristics and gender differences have no effect on exercise-
induced oxidative stress during moderate exercise, and moderate constant load exercise may be safe for humans
have a variety of characteristics.
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VAR, EBE LA L AOBMIZOWTIEHME
FoThHY, EBFHUEILR b L XD HE~DOREIC
DNTh, ZLORMIAVRENTVD, BIELA ML RE
(&, TEPERREMEIC X B RE Y 8 H, DNASSAEL
MM OBLIEG DO Z & TH 5. EBIFIC IR BT
WHDL0~ 1512 L, B AR ORI = 3%
EEFOR100f5123# 5 % (Sen et al, 1994). ZD 720,
HERNOGEBEEE RS T Y, ZoRE, B
FLABROEBENEE L ENHMON TS,

INF T, EEEEEMERRILA b L AOBINE, ARk
fes ¥k 7 BOWEIC X 2 RIMKEEREDILT (Huang
et al, 2000) ®°, WEHOEETHLFF IV F
S—HBEEOBRTENE 25 2 EFMEINTVS
(Betten et al, 2004). 7z, EBIFEOIE R ER B O
WHEZD, EFHEBEBRLA N L AOHAIEES L Tw
LHIENHLMPER->TBY (Nikolaidis et al, 2008),
BHEOI T4 a sy RN T = Y A OH
HIZBWTh, EEEERIERILA b L AERE L KT
THRMELDH L. L7z20o>T, FOWHNIIOWTHAT
ATl LD X7 =< AFH~NO—BE 2D
LbOTH 5.

FiRE, FFHOESHAMTH- T, BIELA L X
BRI T 2080, ElFEOHET > T A EH O
FRWNOBENFIZL ) B ZWREENH S, — I
FAM N L —= v 73R KBEFEREOMNZ L, =4
VEF B2 TS, 20— THB{LREHD
B X o CGEENFFRURRILA P LA ZERT 5 2 LA°
RENTWD (FRiEAH, 2012). F/2, KHEAVECO
12 THhbHITA My AIIEERRHRE 2 H 23 2 (b
ERZ b5, EBEIC X 2HBHORESLEEMRREL X
CEBBOBIEZF ST LWL ELZSTVD
(Kendall and Eston, 2002; Michos et al, 2006). PLE®
ZEDL, HENPOEE 2T TV ABHZATH-TDH,
BANER 275 T AZRFOMOEH 217> TV 5
HLIE LT, BRI LT, &
BERIERILA P LA E DI WEZZIONS. £
NSMADBIHEE MBI 5 ERFH I ERILA b
LVANDEBELHBL-ET, avF1vyazry 7 LT
W ZEIZED, DIV T =T ADORIIIOR
BHLDOEEDbLNS.

LA L%d5s, 2T THAOBEMEE OB HEE
PEBFREBILA I L ACE 2 5 EBIZOnT, [Fil
&, FERM BB G2 VTS L2 Y5
B, FZCARIZEE, BELEBEEEZEMICIToTWwS S
TEEEET, KTEEEETB I FRIEMERET2
R, — MM EEE R IEERL R b L X DB A
Wwkwbh g —EAMEEZER L. ZLT,
ZOEHHG, B, BICBILHBLA ML AEES LUK

il

R FHOR T2 BT 5 iR BRI R OMRILA b L A

Table 1 Physical characteriatics of the subjects.

Variables MS (n=6) FS (n=6) ML (n=5) Total (n=17)
Age (years) 20.5+0.6 20.5+04 21.0£0.5 20.6£0.3
Height (cm) 169.3 £2.1 162.7+22* 172.0+12 167.7+ 1.4
Weight (kg) 63.1+2.1 56.0+2.0* 61.5+19 60.1+1.3
BMI (kg/m’) 22.0+£0.2 21.1+0.2 20.8+0.8 21.3+£0.3

All valuables are presented mean + SE. BMI; body-mass index.
*: p<0.05 (vs MS), #: p<0.05 (vs ML)
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1. #WRE

PemeE i, B BRI ITE 3 5 KA1 (BELL
%, TH6%) Thotz, KWHEL PUkmiEeE
F 6 % (Male Sprinter : MS#E), M HEE®RT 6 %
(Female Sprinter ; FS#), BMWEHEET 54 (Male
Long-distance Runner ; ML#) o 382572, fAA
O B RMEK L Tablel 128 L7z, EBRIZEN S, BRI
KFROBE R OEEEIZOWT RSN E2ITv, H
EWHREBRSMOREZR. b, HRETEEIER
fWHTH o7,

2. XBROBME

R — s AAEENCET D, HiEHI LT A—% —
VAR EBIC X ) KRHRE O R KA
EL ZOR2EMULEOMEZ DT, FHRE 3K
KA D40% YT 5 4T, 605 o—x Al Hin
HZ KB 21T 72, — B AR EE) RGO LER S
HERET T, BEIFRT A OHEEICL D IPRE T R
ME B L OV & S I 2 L7z, SR 5 B wr
(Pre), EEHh30% (Ex) B & OEEHR THERE (Post) 12,
FRIR1E Pre B L ONEB#E 715K % (1.5h) 129 ML 72
AR TIE, BALA PLRAIEEEE LTRFT8 -k Fuk
V-FFF*T 77 /) ¥ (8hydroxy-deoxyguanosine;
8-OHdG) L )b & M4 B A3 (Diacron-Reactive
Oxygen Metabolites; d-ROMs) LX)V #illl%E L, $iEE
L3EE L LT, FREE. (71 A~—t#, Free Radical
Elective Evaluator) % H\W7-0xyWa#E 7 X + % Ejifi L
7o. B, BEHEEIIIERBIH OB L VES) 2 SR L,
FERHTO 2 IIMBE DM L zF—ofEFHZE L&, &
BIRBEO LD S 2 IFRREEICIT - 7.

3. EgyyOran
1) BFEETEE

EEE, HAEEHETI LT X — 4% — (COMBI #:#,
75XL 1) #HWwWT, ZEii254+02C, @E374+11%
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DEBRZIZBWTITo 72, BkE X, AREWNER, A b
Ly FEE 2 25 MERL 2. FompmE R,
RENRTNZREE LM%, WRAAGHHOT A A Y
(King System #1:#, Inflatable Face Mask), MF#FF (32
F b ERER A SR, EBP-3000) B XA KR— Y.L
17t (PORAR#LHE, RS400™) %A L7z, VTR —
¥ — LT 3HMOREIREEZ R LR, v+ —3I 07
7y 7 e L T340, EEM (Owatt) T60rpm D XR¥
)Y TR ATo 7. £ D, 60rpm & KEFE L 72 IREE T,
Ho25watts BN 5 5 ¥ Z7REMEIC & D IESREICE
HECoWMAMNER A ER LA, B, Bl bitH
L7a b a)vcsEL, EHRHREoHIRII~RSTY 7
FEAS0rpm % F Rl o 7-Fpp & L7z,

2) hEE—TEEFEE
HROHBEHERIILITA—F —%HWT, %263+
02T, {BEE373+14% DFEBRBEIZBVTEH %17 7.
ek, EEIBAETETICIRIR (Pre) 24TV, KIR% %
ALK CREZNE L%, Rl (Pre) 2417- 7.
Z0%, ALy Filsh% 55T, HigHE )L T A —
5 — ECH5 M REHIREBA R LM, v+ =3I 7Ty
7L L CTRKEMN D20% O M T60rpm % FEHE L 72X 5
)Y B R 20 AT o7z, ok, ik L CRKATR
D40% O F i T— 52 B EE) 2605 4T - 72, dEE) 30
S Ex DRMAEATV, EEE T E %12 Post DRI Z 1T -
7o BEET R, KREEHLZVIRECHRELZ HE
L, KB RIHY T 2K GO I ATV +—
¥ —) ZRAEORIKE TICENS T, F72, EHKT15
RERIZIC15h OFRIR A FEML, FEBRT L L7,

4. FERH R

WEE oM FEIUE (Oxygen uptake ; VO2), —
M AL j 9% 48 HUR (CO: production ; VCOz), 4% &
(Ventilation ;: VE) # X OFRULAS#e )5 (Respiratory
exchange ratio ; RER) O, HEIIEE Y R 55475
B (3 FERFELR, AE-300S) ZH\WT, wEHE
POEFRT T o7 &P, WiAREE TS
BWHONR N ANEE %, —EAMED) Tl breath-by-
breathi: % i\, breath-by-breath # TIXlllE & 7z
T — 7 % ISR EIF L, S 5 IZ15R I BT
WL2b &G T, WH 250 &
2, EOMEFHS & D EZ 37, AR — .04
2 & D0 % (Heart rate s DUFHR) % #EEAI215
BEICHE L. Bohmfios b, REWEE
RO E L7,

5. {REFEMD
RIRIEPre B L UL5h D 2 FE T o 72, IR TIRTART
DORZFIL, REZFHI L%k, SHHICELZ.
PRI BE T D8 7R % 52 ) 72 Wi R M A 5 Bl 23 92 0 L

Pre, Ex$ X U'Post® 3 £, #Ri%E (7 EHE) %
FAWTIH#ER L D17y, MmOt L. magodn
HEFRIMLIE 2 1 LK 2 3000rpm, 4 C T10%5- [ 045 i
EHEL72. ELZZRB L OIS~ ZVid ok <
—80C THHLRAT L 7=

6. FRth8-OHAG L NILDHITE

PR SR VTV, WICRR L 728, mls
HERE (APRH B FRR SR, =y F VG HE O
2700) % Jv>, 2000rpm T1055- [0 78 % 7w, Tk
W7z EEAZ JRH8-OHAG L XV D43t v 7z.

JRH8-OHdG i FE O 3 M1 13 BE % 5% (Enzyme-linked
immunosorbent assay; ELISA) £ X 2MlIESF > b (H
REALHI BB 7EHT 8, New 8-OHdG Check) %\ T
T\, RiFge o R H8-0OHAG L NV (ng/kg/h) i,
JRH8-OHAG IEZEICIREEZ L, HREOKRES X U
EIPEERE 2> & OFEMFEH TR L7z b 0 &2 Hw/iz, &8,
W 3 mikiZ A (2004) LD FHETH 5.

7. Mm% d-ROMs L NILDBEIFE

4Ed-ROMs L X oflglx, 79— T h Vi
WETHAFREE ZHWTHOH Lz 7B, Mgk
B8 (2009) EFIBED FHETH 5.

8. Oxy|RET X b

M4 O PEEIL D OME I Oxy A& T A ML VAT
W, LA d-ROMs L ROVl g & FARICFREE. 2 F v
SN L7z, Sk S 72 o 7V & IR TCER L 7214,
0ulz#HEBAKImAY DTy XY KV T7F2—712
ZREL, Bz FRL M2 510 1%, RN
STCIARR L TBWAREEFERE Im A D F 2y M
mzZ\EL, 10 5HPp—A % v b AR=ZATI7TCIZH
ML7:. Z0f%, BHEsoEesr %210 lMZRELE
#®, LERNCX VMR T 2, T roflb
DICHEEAKIOulZ ANZzbD%ay ta—LE L.

9. #istinE

WEAERE, & CTRYMERETER Lz, &1
B HEER, b, RICBIT5EBXOHROZEOKE
2iE, —IEEOSHAI EIT, FEINEETH -7
Yi&\&, #E, post hoc test (Dunnett ®%HE LK) #*
FERL 7. ERBIIT TS %Rz HEE L.

S

1. PEE-—ERMEHFOFRBERGRIEREEED
1t
FHED—E AN EEYRF 2 3B 1) 2 MFIRAE B 3 R IR O 3
AR % Table 212K L7z, AW TIE, Fiicfro 72
AR X D RO SN R KA D40% % HEEA
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Table 2 Cardio-respiratory data during constant load exercise.

Variables MS FS ML
VO2 (m1/kg/min) 30.1%0.6 25.9+0.8 * 32.5%1.2
%VO,peak (%) 57.3%3.7 57.8%1.9 51.8+2.5
VCO, (m1/kg/min) 28.5%1.0 24.5+0.8 * 30.1%0.9
VE (1/min) 46.7+1.3 41,7427 % 50.7%2.7
RER 0.94%0.1 0.95+0.1 0.93%0.1
HR (bpm) 150.8+5.6 146.1£5.2 128.4+4.4%

All valuables are presented mean + SE. VOz oxygen uptake, %VOzpeak the percentage
of maximal oxygen uptake, VC02 CO, production, VE ventilation, HR; heart rate.
*: p<0.05(vs MS group)

e LTaEL, MSEETIZINT5+19 watt, FSBETIZ
873+42 watt, MLEETIZ1229+59 watt Tdo72. %
WS DB EAT % % VOspeak TH S &, #50 ~60% Td
D, BECHEAERIBEDONEh -7 L L, MS
BEX W LTFS BEICHWT, VO, VCO, VET, ¥
72MLEEIZBWTHR THEELRENRD b

KBEOTEBH %12 B 2 KE R EIE, MSHETI32092
+0.1kg, FSH TI3061+0.1kg, ML TI21.10+0.1kg
THY, MSHBIUOMLELILIKE L CFSEICBWTH
BLRENRO SN (p<0.01).

2. EEREICH T BRP8-OHAG L NILDEIE
FHREDOEIH 2B 5 KH8-OHAG L XV DAL
DN, TableS:ﬁ“Lf:. WINOFEIZBWTY, i
R CHERLEMERED N o, B O#EIZD
WY k, Msﬁfwi, FSHEL LB L CTPre B &
C1ISh THEELRBMEEZ/RL, ML L KL CTPre TH
BhEMEzRLz Ei2, HHMEOZEILIZ DWW TFigl
WZ/R L7, Pre DfE#100% & L CTHE L 72455, Post
DT MSHEA837£79%, FSHA'1204+158%, ML
FEAS1132+489% ThH D, WTFHOEIZHBWTH EEHT
BOMBMEICH B HZTRD N h o7

3. EHE], th, #ICH T BMmEEJI-ROMs LNILDZEE
KBEOERIET, W, BICBIT S dROMs L XL D

Table 3 Biomarkers of oxidative stress and antioxidant capacity
before, during and after exercise.

Pre Ex Post (1.5h)
MS 926+136%# nm. 770+ 129 *
Urinary - OHdG level g 3564035 nm 4.05+0.30
(ng/kg/h) ' ’ ' ' '

ML 4.96+0.68 nm 454+ 1.06

MS 33624242 36224220 365.8+23.9

Plasma d-ROMs level o 3305 201 36324255 36024298
(UCARR) 3+20. 2425 2429.

ML 323.4+172 342.0£248 35624218

MS  3340+232 3598+185 35724335

Plasma Oxy-absorbent Lo heg 5y 160 31434150 30084313
level (M) : : . ' . i

ML 2324+623 2623+69.0 278.4+51.0

n.m.; not measured, *: p<0.05 (vs FS), #: p<0.05 (vs ML)

e EBBGE T2 3BT B PR EEEBE ORILA b L X

80 -
Opre
160 { [WL5h

140 -

c

110

100 -

Plasma d-ROMs level (fold change)

Plasma Oxy-absorbent level (fold change)

Urinary 8-OHdG level (fold change)

J 0
MS FS ML MS Fs ML MS I ML

Fig. 1 Comparison of urinary 8-OHdG level (left) , plasma

d-ROMs level (center) and plasma Oxy-absorbent level
(right) before, during and after exercise.
* p<0.05, ™ p<0.01

ZALIZ DWW T Table 3IT/R L7z, WENOBEIZBWTH,
EEH, B, BTHRRAERDLNT, HHOZED
RBOOLNGEoT2. T2, A EOZEL % Fig IR L 72,
Pre DfE%100% & L THRET L7245, Ex 3 & UPost %
NENOMEIE, MSHETI085+37% 8 L 1M1094+31%,
FSHTI079+16% 8 L 1M1054+20%, MLHT1047+
17% B L U1102+41% TH D, Pre & LKL TMSH D
Ex® & FPost, FSH#E D Ex B X FPost, ML # @ Post
THELRRBME?RD Sz,

4. EEhE], h, BICHT30xykET X FDZEAE
BEOERR], T, BB L0xyWET A POE
fLIZDWT, Table 3IZ/RL7z. WTFNOBIZBWTY,
EEE, B, BRTERLREZLERD LT, HHoZED
RBOONLDo72. Tz, HHEOZEAL%E Fig iR L 72,
Pre D% 100% & L CTHRET L 7245 R, Ex 3 X U Post &
NENOfEIZ, MS #ET1089+54% 3B £ 1071 =84%,

FSHET109.0+24% 3 X UF1094+9.7%, MLHEET1478+
289% 3 £ UF1422+344% TH Y, WIHNDEIIBWT

b, EEE, b, ROMMEICH B2 bhk
otz

£ ¥

AWFFETIE, B LB § 5 KRR I L
BF 64, KHEHMETF6n PIUREHEFES 4%
HRIZ, REAMD40% YT 26T, 605 HD—
ERM RS > e S, BRI, b, BoOKEEOE
M0, Bk o B PREE o Rk 2SR A R R
B EBFE T A b L A5 2 5 BIZ oV THK
FL7 SRR L7 SEBY R IE % % VOupeak TH 2 &,
¥50~60%TH Y, HHEICARELZEEIRDOONL Do
722 &h s (Table 2), FHEIZBIT 2 BB IIAHR Y
CE Lotz bN5.
INFECTOHE T, FUEEES) IR F LR
LA P LADHINLIZS WEW) RIEREL L 25D 5
(Viguie et al, 1993; Tozzi et al, 2002; £ 5, 2011). &
iz wTy, BILA b L AIRETH % R H8-0HAG
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LNV B LI HEd-ROMs LAV, EBii B X OSED)
BoOWIMIAD 5 1Y (Table 3), MO RETH -
7o LA L%HS, HHMELEHTH 550% VOmax T
R OB 2 FW7z e LT, WRWIEBHEZ- 7
By, EEHHROBILA ML AP L 22 &G S h
Twb (Senetal, 1994). X o T, [M@EDERZ1T-
7oL LCh, EhigoESHEEFICLY, EE AR
BRI L RIZHERADE U S ReVEDRIE S 7228, AR
GeDRERA S, 60% VOupeak Fif 0 Hifi i — 5 B
BRI XGEB)CIE, BB O BMEEH oW 2
HF, BALA L ABKOW KN & S0k
otz L72hoT, BBEDPKEA 2 EOMERIZE
WT, ABFEE FkO i EER 2 AT d, MEEE%R
PEBEILA P L AL 587 4 —< U ANDEZB L] X
RIS, v T v a s v IEICLAMT
HHLEFZA.

BALA b L ABEICB 2 &Moo Er A5 L, 1
HA-ROMs LNV TIE, WEFNOBEMIZBWTbHEEL
RO SN h o 72—F T, JRFSOHIG L XV TiT,
MSEEASFSHE & i L CPred X O\15h TH & 7 mifl
%, MLEE LB L CPre CHAELREMEZ /R L7 (Table
3). AWFEICH V2R HB80HIG L NIV B X N4
d-ROMs L ~N)Vix, ZhZNDNABILIEG O &
o Favt 3y FREZHETL250THI,
=4y b B ARHRRASDNA LR L v TR
o TWwWah, JRH8OHIG L N )ik, Lu et al. (2007)
% Suzuki et al. (2003) 12X 0, BB L TWT
ARIEWHEIZZZ 2SN TBY, Rl NV
WCBWTHEICLZ2ECDPEND RN EZ 5N 5.
% 72, Nikolaidis et al. (2008) %, EEhfEIBIT 5L
A ML AREEORIMNE, FMHBEHRELTIHNSL Z L 2k
HLTWD, KWIETIE, #REEEh 285083
Zarvhu—uL, BIHICHMLVERZ17) 2 & 2 HIR
L7225 BHRENAT- 72 BB 0282125 ), Pre<15h
DB R 5 272 EbEZ N5, LAL, T
NOPMEIZBNTH, TOHMBEIZIERFRHHNICE S
FoTEY, BENOEZERHEH N7+ —< VA0
WIS 72 5T DO TIE R,

—7, 4 d-ROMs L~ vid, 7k HIZ A (2008) 12k D,
HARMEF BB L EH8EMESHYE (n =26) T2852+
143 UCARR, %M (n=24) T2841%213 UCARRT
DY, BLoWEIFBOONRr o7 L EINT
W5, Fi, FHiIA (2007) A, EEIKIKEEE OB
RIS, AT > T ABE IO 2OV TG
L7z2 2%, &fEz il L CH MM R 225558
ODONGZVWZ EZHLENIZL TS, L7z23oT, AUt
FOMEED &b, M4 d-ROMs L VI B2 O
FENIZS WL L AETHDLES R 5.

#IEoEE R, h, BOZEILE, Pred iz 100%
EL7AMEDO R TA S &, JRHS-OHAG L~V T,

WINOREIZBWTH EHHIZRICHBELRZLITED 5
o’z bon, I d-ROMs LX)V TIX, Pre & iR
LT, ExTIZMSH, FSEIZBWT, Post TIXETD
BB THEREMA D Sz (Fig. 1). HxHET
OEE, MAZEZOREOIES DX FRINT L2 L8
T&%. XoT, ZoOHENS, EEETE LKL T, #
WHEICL A0 & b EHh B X OEBHRICHILA ML A
VWMo THBZENbns. LLLERDVL, 0O
HIE5~10%RETH D, KA S HTHEFELEE)
INT d =RV ANDELE R RIT TRV o &
Bbihs.

M4 d-ROMs L NV O ED HEIZ BT, 251
BT REEEx TBWTMLEIZOABENMAED S5
Bdro?zZ e THbH, MLEIZEE LT REE®RTEC
HY, REEMONANLAEREESZ, HE»S ML —
VT EL T 2T, REFFECHW - HIRH 2 &5#
B, 605 MO EE AR K EE TH > 72A%, MSHE,
FSHE L B LT, MLEEATHELT - T 5B E kRIS
EVHDTHo7z. WEIEH (2006) 1&, Kk EEH
HERTF 2 RIS, 25kmER B OBILA M L AB LU
BALREDZILIZ OV THRE L7z 25, BILA ML A
D LEADBHRSNT, ZOURE L THRRILE; i o b
REM EZHIFTVD. F72, fEEIEFH (2001) &, &K
BT E) 2 3B\ CEE) o i LPO i B AY R i i E T
TRENET, ZoMokk EFEEGETCEdMmL-2 .
bIELTEY, MoEEF LRl T, RE#ER
IZBWTIEBEA M L ZIZxEd 5 BifasRE2sm L L Cw
LIENEZONL., RIROKRDL, IhH0RAME
WMALT 2 bDICR D, L Lads, RFFETHWAN
BALIEHECTH 5 Oxy WA 7 A + DFERA 5 1%, MLEEC
BOTOLHBLREOE T D IZF20 SN d o 72 (Table
3, Fig. 1) 723, fUDERE %o T OPHIHH &k
SN0 HOENMITHILIETE hh ol G5,
PUBRALFRRE 2 D ISl EfR R 2 R L, MLEEICBUIT 2
SRR LA LR O ERNZ2HHT L2 &
T, khrvwarsFysvamn v ro—MEibE59.

I

ARWFZEE, B BRI ETE 3 % KA B P A i e gt
Fo64, WHEHEE®RT6% BUEREETL %L
RI1Z, RKAMOL0%ICH LT 2EH T, 60 M o—
EAWE 2 Eii &7z, FLTC, EBHE, b, BORR
LA b L AGEDS X OB IR L2 5, #HHED
BRI 8 W R MR ZE A o B A R 5B B IR o SR B R 5
PERRIE A M L A2 A BIZOWTHET L. R
UTo#E) THA.

1. RKRAMDL0% % BEAM & LTRELZE A,

FBEOEB E M 1250 ~60% VOspeak TH D, W
NOBEMIC b A EAERRD SN do 72,
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