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LA FGERTNT FERT LT & LT E O R ORES
AR ODHEE K OV HPERERE DI U T, MBI IR Y Il 1%
F 154 Th o T, RGN L BT LG 41T o 72 8 4 (b 186
ERTFRFLIEL AT T4 GEBFRE ([TX L, 2 WROE
WHTRIC, SRR, FPieRkE, Ahdehiiess, fyh SOD &Mk, ik
F7Y =AM, TEMEEEFERE (ROS) PEAER, BRAE (PA) 2L
ZE LT, AR, miff CRE A RIC LA L, Z2oMn
B FRED T NEE Cdho7-, ROS MEA BB FRECHE LA E
IZEF- U, S RECIIARE Th - 1, B X DS B 1
BEASKH AR L 0 K& < RHBFREOTEENC L D i AAH D S o 18
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I. &S
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5V, F, Foxr OWES N —F 3BT E DR
HOMIKSCEMFEOMI, =R/ —JROTHRE, B
HEDIR T, A2, 85, HAVETIUTHED
A B L ASIGSORIESUG DO THE, SafeRERED— T
ZHHTIEEHLMCLTND P,

—J7. %< OB FITEET 5 LT AV — |k
T, MR ORERERRE . L C RS, fEAREE,
FHEGED [ZMET AV —FD U7 v K (female
athletes triad) | 23 EAEE CRIET D Z L &28E LT\ 5
Y FEEINUTMA, T A Y — R TEAR—YE
MAEFT7 AV — h XD IFERDEHN E s ST
W52, Thbb, ZILDKITHIERERIL. KTk
HEIRTIE RPN AE O/RFEEECEE &3

LHRGIZANTTOa T 4 a = ZI3EFICEL
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—F., FoEOFHEHClE, L& TFRERTL
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T OSSR SND, T, ZhvaeFEiad 5 B0
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ETRICHSIE CH-TH/NT—, A= KAL) EN
ANE N FE TR LT 72012 Z OF& & 51k
BHWOND, —h, s BRI ER 3=
WNEEL., [Fl— b L—= 7T AR D
WE TR ZEPHALNISTNDS ) F7=,
Yaegaki & OWFFEIT S A B Fo3RIRHZ[FA— N L—
=T A = a—TCEREEIT T2 5E. Bk~
TEEEEIH L 0 iR < FBL D leetEZ R~ L
TW5 Y, &biT, BLFEERTFLANE L LRI
B892 Yoshioka & DL Tl BT RIFLE O
AN LA, B ClEE T o R AR,
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FEIOA B LARIEET 5 2 LAavRENTWS P,
e, TGOS TSR R D I FaEER TN S
TRFERELZIToT 0, K RTFERELZHEmL
7o LA BT 2 DI B AR E AN LA U 2 Al ek
Wb EHEZBND, £lo, ZOEA, ZHUICEIST
HIEE % OMFERNME L DRt L H D &
ZBID,

T AU T EE TN B R T e
% LTS8 O IR G ORAE 2 ifik o280, 18
ERRI N OV ghlne (FRERERRE) I OfRad b2 &
ZHANCER L7, F7o, RS O L BT
ST BIEEAEREERE, 2T 4 v a = T HEEE
RL O T2ODHRZEE LTEm LT, S HIZ,
AU T T FE TR S dL, WEEBH BN
S TWRNZ OFE ity FIEONRSC, IR B % 7%
B ORFICRRGE T 5 2 & 2 HEZ S LTz,

0. 5
O-1. R EFFENE

ARIGEIL. BARERERFTEICITRT D%
F 15 A Tholo, EXIGEIRERSREH I ERI
IR LAE T o TG 8 4 (BL T xb &1,
AR - 48kg #%;1 44, -52kg ;1 44 -57kg #k;4 44, -63kg
W2 4) & BRF LR 2T oTox8e58 74 (BLT,
KEEFEE. AR : 48kg #;1 44, -52kg #%3 4. -57kg
;1 4, -63kg #%;1 44, +78kg #;1 44) (ZXG Lie, &

RS DERTE T O BAEHHE) . 70 S3RDELER
D GEROREEATOME) . 15 pflos—) 7
L) HEMGEICEmSE, ZoEa] CLF, 18
HED . B CUT, B8 ICBL ISR 25E
HHARE L, 724, O Tl FHTIEE
[F—PSROLEF LRE LA EM LT, £, BT
BEIT48 - 52kg FRDEETI-60 « 66kg FRDFH =T L
-57 « 63kg HhOIETE-73 - 81kg D FH 1T L | +78kg
D1 RFIT90kg FhDFFETFLENENFEH %
1177,

KGEE OEFHE OB AL D S L—= 1%,
6 Hi2 K] 30 /3 DFaBEME L4 L IRl 7 =07
HLLIEY A b hL—=27 # 1 HOKREH T
BETUVE (32),

7236, AP ILATR T E T R R B R OKR L
AT BT, RN SO ) & WA AR
L. SE~OW ), IO Z1FTHEm L,

M-2. B ASKERRAE

IR 2R Lo, () & =& 4l
~ VT EREAHEREE (MC-190, 35D % HIV MK,
IRHERG=R, BRABIAARE ZIE L=,

&1 AREOSAEHE S FELETRDEEDLEIL

XMEZFEE (0=8) MBFE (0=7)

. FE 5 200 + 09 209 +0.7
7o, SR D, B, IRE, (RIETE, bR & (m) 157.6 £ 2.9 1549 + 5.6
EMARTIZENEI 200509 3%, 157.6729em, 583 getaioikE (ko) 583 + 43 63.0 =172
i4.3kg\ 23.9i2.6%\ 443 i2.5kg fbl?) D N if%%ﬁ@ EE?&@M‘E (kg) 574+ 45 * 621 +171 *
bOIFENLI 209407 7%, 1549+5.0cm, 63.0+ RISEEE (%) 239 426 279+ 108
17.2kg. 272+10.8%, 444+43kg Th-7= (F 1), Ny ) 443 +25 444 +43
FAEITE O 2N A T S — X ACE M LT, £z ——
° \ B .
A F I 0@ 920 LT % 2 B ORE T (15 4310 ?21)'"(;* ;:ﬁ?ﬁ&o) LEBS
UA—IL T v T 20 BRI bIAG GEds P -
£2 FAEHICHFENEMEL TLV: HBEREBEO NL——2F A =a—
4RI 6:30-4F8i 7:30 4RI 9:00-4F81 11:30 F& 5:30-F%% 8:00

AEER FL—=% A ® & fL—=% D

NEEH fL—=2% B ®r & fL—=2% D

KEER fL—=2% C ® = fL—=24D

AEEH fL—=2% A =S fL—=24D

®EH fL—=2% B ®r & fL—=2% D

THEH fL—=% C fL—=2% D ®r =

HEEH *r =& ® & * &
FL—=2%5 A A 2UB—/NL b L—Z 2% (800m* 1A, 400m*3 2, 200m*3A, 100m*4AK+< 3 ¥24) |
fL—=2% B: DIAbbL—=2%.
fL—=2% C: 307 RHEAE+30-50mDIEIEREEDRYIRL (00 .
fL—=2% D: FHEOEN.

K & KREFTTEEDOLHRE.

43

Presented by Medical*Online




K77 - 5% - st (JPEND 2017 4

F271E Fly

x® 3 EOAHROFEREREDOE

®EFEE (n=8) *BEFE (=7) 2 TEERHAH (i)
fEER 233 + 4.8 220 + 45 0.020
AST (IUN) #EE&R® 263 + 60 * 268 £ 50 % ’
ZAbE 128 + 5.0 24+ 44  tt
TEERI 140 + 54 150 + 52 0289
ALT (IUN) #HEER® 153 £ 66 * 169 +59 *
g | 83+ 5.1 126 + 38
K TR 275.6 + 141.7 239.7 + 1183 0337
T wE% 3387 + 172.1 * 3229 + 1449 *
g | 227 + 168 369 + 143
EERI 238.6 + 39.5 2236 + 323 0,060
LDH (IU/N) #FE%® 272.6 + 499 * 2742 + 363 * ’
ZiLER 142 + 80 229+35
FEEAEERE.

a: Plasma volume ;%12 & Y Bi/KDFZE % #H1E L T-{E.
* p<0.05, FELARDLLER
+:p<0.05, +1: p<0.01, XIZcFEE & X B FEEREDLLE.

&4 FEOATROBSMIK - $FHERBOLEI

XLFE (0=8)

XBFE (0=7)

2 TRESHASH (B

SR 6263 + 1684

6386 + 1289

E'(J/]‘EI??& wE%e 6379 + 1725 6647 + 974 0778
| 29 + 143 58 + 15.7
B 3605 + 1122 3756 + 1247
Tﬂﬁﬂ wmE%R 4330 + 1437 4300 + 1140 0719
i i 222 + 243 182 + 25.7
TIEARERE.

a: Plasma volume &(Z & Y BRKDEZE FFHIE LT-{E.

O-3. MiEAE{CFE

15ml ORI TFIEFER 1 RERETRGE U 7-FE dan & 2 I
ORI T -7, BRIl L7-RAH M 5 & Sml 3%
DFE F MERRLSY & G RERBEEED AT V2, 72D
10ml % 3000 [E1FD, 10 FyfitiCoofE Uiy 2538 - Fh
H L, SRERG X OMIE A~ = ARG (serum
opsonic activity : SOAWEMED SHTHZ =,

MEREK 537> 6 00 BERERRRE & L C amEREL, ek
BARE Ule, £, MIERG D> O IO MR
5, %S OERMRI A YT 5 B A CHnsiiEss

(AST, ALT, CK. LDH), fu/ZRHEfRiE Lt L T
ra7y (IgA. IgG. IgM), filifk (C3. C4) il
E LT, Fo, Mg omgbisies »25 HT
superoxide dismutase (SOD) &M HHIE L7=,

MERER ST DETOEBILY A A v 7 240 HE)
EiHESEE (SysmeXE-2100 and SE - 9000, Kobe, Japan)
ZHAWVHIE L7~ F7-. SRS ORE L. £
AVEILAST, ALT, LDH, CK (FJSCC bkt

(JSCC standardized method) (Z X W HIE LT, &7
v 7 v IROBENE TR LY (Turbidimetric

Immunoassay : TIA) %\ 7z, SOD {&HH:EL NBT i&ET
TEZTRE LTz,

T, EEBROKEORD, ~E/mrr, ~< b
7 U MEDEALD B AR BE Ky DB 50372
T DAFRD HNTToh, AERIZBIT D 2 b 0EE
DOFETH% OB Plasma volume EIZ K Y i /KAHIEAFT
STflZE AV, 7k, ARSI D 2 ol
A LFRRAEDOTER D2 TE LSI AT A=A ()
IZZ5E, WIE LT,

4. SOA DEEIE

{265t (chemiluminescence : CL) | 34FHERIEM:
fe&fE (reactive oxygen species: ROS) %8 1 < kit
T2IDITER TS M, AT R
HRBEDMIFIZ L > TAT Y = bl of €
Yo aBRETHENCPEAT D ROS &% CL & HVWAIE
L. 2% SOA &L GRHiliL7z, 7z, ZoW b
FHE LA L L T v S = > (Lucigenin |
bis-N-methylacridinum nitrate (Sigma,USA)) & /L3 / —
/UW(Luminol, 5-amino-2,3-dihydor-1,4-phthalazinedion
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x5 FEEAHERORET DT U - HEOEIL

XLFE (0=8)

XBFEE (0=7)

2 TEREDHSH (1B

s 201.8 + 594 1624 + 350
IgA - 0.197
(mg/dI) FE%k 2072 + 63.6 173.0 + 414 *
[ 24 +22 6.0 = 44
HEERT 985 + 199 1113 + 158
IgG ﬁéﬁ ! . 0.355
(mg/dl) FEk 1012 + 231 1160 + 155
ZibER 24 + 46 43 + 1.7
SEERE 1119 + 52.7 1173 + 21.0
IgM ﬁ%ﬁ ! . 0.493
(mgl) FE% 116.7 + 564 1243 + 242 *
[ 41 + 5.1 58 32
R 101.1 + 54 1033 + 104
C3 ﬁ%ﬁ ! . . 0.338
(mg/dl) BEZ 1027 + 8.1 1073 + 107
ZibER 1.6 £ 60 39 + 24
LEE 208 + 22 237 + 6.0
C4 ﬁ%,f” . 0.403
(mg/dl) BEZ 213 + 28 247 + 59 *
[ 26+ 42 47 + 46
EHEHEERE.

a: Plasma volume 5512 & Y Bk DRZE Z##HIE LT-1E.

* p<0.05, EERTHEDLE

&6 FEHAIROMEL TV = AALEEDEIL

XEFEE (0=8)

BEFE (=7)

2 STECE ST (p fiE)

BERI 21 + 3.1 257 £ 53 0250
Lg(CLm)P U wme 243 + 35 249 + 38 '
® P (e 125 £ 258 -1.0 £ 158
b EE ) 6653 + 109.0 788.0 + 167.2
. 0.228
L%C L *A[;C BwER 735.6 + 105.8 7527 + 1152
cpm™sec
P P (e 142 + 287 20+ 177
&S 1539 + 103 148.5 + 20.6 0395
LmCL * PH ey 1467 + 177 1515 + 139 '
(cpm) e
P [ 39+ 155 35+ 151
&S 3941 + 314 3762 + 514 0508
LmCL * AUC emmig 3644 + 540 3639 + 556 '
(cpm*sec)
P (e 68 + 16.1 27+ 129
FEHZERE.

a: Plasma volume j&[Z & U Bi7KDFZE ZHIE LT-fE.
PH: Peak height. AUC: Area under the curve for 45 min.
LgCL: Lucigenin-dependent chemiluminescence response.
LmCL: Luminol-dependent chemiluminescence response.

(Sigma,USA)) D 2 FiZRILHERAlE L TR, &
7o ARFETIIV T = A L D B S kst
TV = ARFEMEIRFEOE (Lucigenin-dependent
chemiluminescence response : LgCL) , /L'X /—/LZ LY
B S LFIeE L 3 ) — MR L3O

(Luminol-dependent chemiluminescence response : LmCL)
& UCRHM L7,

HEFNEE LT, £ 7 Lg.Lm Z NaOH |2 TR L
HCI . NaCl, Hank’s balanced salt solution (HBSS) %/l

Z. BRHNZ 0.5mM/L (pH 7.4) (2725 K OIS L
7o WIHAT Y = ALFAEW L (0Z) AR LT,

J72b, Zymosan A (Sigma, USA) % Smg/ml D
JECHBSS [ L, SRR 2 7Ol R Al
MR Tz, A B ARER(Smg/m) T3 L, 300>
(R LT Ol 2Nz, 37°COIRBHEIZ T 30
SHEE O L, 7Y =AMk Tolz, L 72 D4
FERIT 1 AOfEE B2 HE I L, MONO-POLY
RESOLVING MEDIUM (Dainippon Pharmaceutical, Japan)
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7 FELATROFHBRERE - I7F SOD JEEDEIE

XL FEE (n=3) XBFEE (n=7) 2 TTERB SRS (pfE)
&Rl 138.7 = 705 91.8 + 303
2 0.470
ROS(F%%E % 1424 + 334 1144 + 353 *
ZibE= 166 + 40.0 285 + 37.8
&R0 538.8 + 1433 4752 + 61.8
ER= 0.032
Effb wE% 4045 + 841 * 4869 + 1245
iy 223 + 160 25+216 %
fEEAT 100 + 23 103 + 1.7
= S 0.490
M if/)])) B g o 98 + 2.7 108 < 1.0
0.
ZibER 1.0 £ 17.1 70 + 206
PIHEHZEERE.

a: Plasma volume J&IZ & Y BiiKDFE ZHHIE LT-1E.
b: #FrhEk | {EdH 1= Y DIE.

ROS: reactive oxygen species.

FI: fluorescence intensity.

SOD: superoxide dismutase.

* p<0.05, FERMRDLLER
+:p<0.05, X FEEE Xt BFEERDLLE.

(Z &> THFHEREBEL 30X 10°cells/u1 12725 &9
|Z HBSS (Z¥FfESH 7=, CL ORIEIL 96 X~ A 7 1
L— ~(well capacity 400 u 1, Greiner Japan, Tokyo, Japan)
Z VN, ZOAFPERIEEAR 50 11 (6L, RTEIE &
LTHT Y = AP A B & S0ul, & BITEFR
Stz 50 ul A, HBSS % 100 ul IR 72, Hof&iREE
Z 0.1mM, ¥af 250 11 12 L CHEMESFROLHHES
(Auto Luminescence Analyzer, Alfa system (Tokken,
Funabashi, Japan)) (2 CHIE L7z P, & TOREIEIL37C
DBRBE T CHENE X7z, SOA DOFHIiIL, FILhifRDRK
KAE (Peak height : PH) & 45 73 DI& AR FinfE %
&5y L7~ Area under the curve(AUC)IZ & 0157 1,
I 72 b AL ClE LgCL - PH, LgCL - AUC, LmCL -
PH.LmCL+AUC % SOA DRIERER & U CHH L 7=,

O-5. fFHERESREDRIEFIE

AT LI HEREERE & L CAFHER ROS PEAERE. &
FHE (phagocytic activity: PA) % FACSCanto II (Becton
Dickinson, San Jose, CA, USA) % F\ > two-color 151
DHE L7z, ROS PEAREIZHEFE A Hydroeth1d1ne

(HE; 44.4 11 mol/L, Polyscience Inc., Warrington, PA, USA)
% VT PA [ 380566455 fluorescein isothiocyanate(FITC;
Sigma Chemical Co., St. Louis, MO, USA) Cfaatk L 724
7 = ALY A Y (FITC-0Z) % FAVCRIE Lz,
HAAREIZIE, R Y A TRERHIH] L7242 100 21
(CHE22 u1 20Nz 7z (ReklREE 8 uM) #%37CT547
fHA % 2— &1 T o7, PAIER OV 7%
& BIT FITC-0Z 25 11 Z2 NNz Rtk Smg/ml) .37C
T35 iAo F 2—F L7, ROS EARICEIL T
I FITC-0Z Z WM L TR Y HE A5 A 100 11 % =
v hr—/L& L7z (basal state), 1 > F=X— MET
%, BV 7T mEERIE Lyse and Fix

(IMMUNOTECH, Marseille, France) {2 2 V) FRIMERZ ¥
M UEE LTz, 7oAk R U '7A7J[] PBS (ZC 2 [mfizEL>
/5’6{% L7-%%. FACSCanto Il |Z CHIHRA ZHIE L7z,

BSL“C FHET DB Fluorescence Quenching
Method ST HRU R T—30 ul

(O.25mg/ml,pH4.5) EMZDHZ EI2X0, TS
L T2 TUFHRERICER YD IAE U TUVRUWFITC-0Z
EERAN LBIE L7z 7, PLEO FIEICHE ki
FACSCanto 1128V | AFHER 1 & 72 Ot
J  (fluorescence intensity: FI) & 4FH1EK 1 B D= ERS
PRI (%) 2Rt L7e, 7238, AR ClddrHEk
1E &= 0 ONFHEHEIREEIZ L W ROS AR, PA %
R L7z,

11-6. HatiuE
TR O E AR RA OR LIS, £70, BN
2RI L EREHE H O R OB OEW L
Wilcoxon t-test % AV Vs PRI TRRG S LT, F72 2 B
DOFREEH OYEE (Zb&) OEWIE Two-way
ANOVA THpfL7Z, 512, 2 BHMOSRIEEH O
FE IR DOZELERDIE T One-way ANOVA Tt L
Too 2B, WITHIORE BERERIT 5% A% &> T
HEE L,

m. &R

1 ITRIBE OB RHIRHE & FE Rt OREOZ L
R LT\ D, MRS ATEI S A R EDS
AEIET L (p<0.05),

7% 3 | 3HE AR OARIEERE O LA /R LT D,
RV TR TORRMEEREAFE dRTEIZ L~
FEEBARICER Lz (87T p<0.05), F7=. ALT (2
BOTCIR & TREC AR B T RECRE %o 52
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WHEIZKRE L g TV (p<0.05), £7-. ALT OFE
%O _ SRR R~ B R CAEEICR
EL 2o Tz (p<0.01), =HIZ, LDH DFE RO
ERBE AR B RE A RICRE L 2
STz (p<0.05),

4 IREHHIEOAMER « e OZ AR LT
WD, MR CAE A% CHIMEK - 4P PRI A R R
AT I DR T,

RS IIFELAIROGE a7 ) v - fIROZ b7~
LTW5, IgA, 1gM [ Xmi#ECRE Bl P8 &%
BEICER Lz G2 p<0.05), 72, C3. C4I1T%H
TEEOH TR WA~ %A RIC LA LT
7= (G2 p<0.05),

# 6 IIEERTED SOA DZ{LERL TS, [WikE
I HE T4 C SOA IR ERZEITA BT,

F 7 1 IHE AATR OLFHERIERE - 3% SOD 1&MEDZE
{bZ7R LT D, ROS FEAE B30 51 RED A CFE dai
B, FEHAREIC EA- L (p<0.05), —7., PA
V3Rt A BED A TIE RIS A BITIR T
L7z (p<0.05), E£7-. PA [ZBW It BFRECH A
K RECHEE RO TENARICRE Lo TW
7= (p<0.05), =5HIZ, PA ORELHOIETERIL, %15
FHICH SN L FHTHRICRELS 2o TV
(p<0.05)

V. B8

AR — ERVEREIR OMFIE CIXEENC L 0 38§
2 R BRROZEME, ISR, 2O IKLIZE D E
FET D IR A R~ 5 H A ORISR E %
BETHZ 068 CTHD Z ERHLMMTENTH
% B0 AR PR D iR )
FERELE O AR Z M, 185, DS TTHEIC
F I U, SRR ORI L D K
N EHT 2 b Tng 19 Al el
T T OGBS EDFE AR LA L. A
e T L7 2 R OORE I & 0 A Cipfiiks
B, BB LT LRSI, 7, FEERIR O
ALT 2OV LDH O _EFR% AR~k B RET
HEIIREL o T2 L3, FEHEDOBHERROZE
P, BEIHB TR CTLEEIC > TV D L EoR
LTV, 7205, ZHUTARANCIIE L Tho
Th, LOIIPENTE 1 IuERT L e & T 72
TEFOHFN, T HEFERLTREE 217 L0 gk
T2 AMENR LY KREL o TN Z & AR
LCWe, —FH, ZOfFRE M—=0 7 O3, 3
RPH ML= TR DH~DH A= LD
DIEE, ik, 10k n) A=A ML

— = TR AR ART OERIOEL S B b 2D

LA FEEFNEFRFLREEZITO 2 &D8, i
FLREHEATO LD b AE— R, "U—05fl, K
DENRANME < & D AFEH TIEDO HICHE LT
HOLIRSTWDHARENE L H D B DI,

GERE A W] D LR DT, b BB
—ONAIMERE ZDNETHLHHERTHD &b
NTWE P, £, FRERISE 7 v 7 ) ik
EDF T = U IMEPITIR AN & DR TH
ELTEEYICEGE (7Y =1k L. ThEzhER
 Efe ENFT D L) SEREA A LTV 5 2,
—Ji, ATV = WETHDHRET 0T SR
HENC LY ER-HDVIHET, 2L 05 i
DAL, T L — L7z I LT
B 2D/ T, Dufaux S 2 BP0 T =0
I C3, CAVBERT D EERL, TSR E
RN T DEEN e L 720 | fiRRNEEE
THZ LK Theb ENDREMN S S = L &
TELTWA D, F- ZHHOENTOEM TS
Ta— LT I RaNTF =L noTm A KL AR
IV RORIEMS A A v oE iz kD EHH
BINETRoTNG BP0 F 7ot AR TIE SOA
DA B IR SN > T3, Wil T IgA, IgM
DREEBARIC LR, B FHEOAT C3, C4 D&Y
BABIZ LR LIz &%, a0 &k, gL
PRk TR & L. 7Y = AbhS ot L= TRt 4
TNEL TV, F7o, ZSOEH IR TR
EBERETEE SN ST, gA, IgM 72T
72, MBTREOHT C3, C4 bIELHRAREICES L
PR s W 2 e 5 L N = o D @ 1) N Y G YN
HBENR L VIR 72 o7k BFRET, ORI X VA
FllpolomRet A N L WD EE X bIV, F-
FERIZA B TIEROD, 22 TOEBIZBWTE
%D RIS A R AR B RECE L . ZO
MY ZNEFFT D AREMEDR B 5 LB 2 BTz,

LODDOIATIHIZEL, 4FFERDNB BEAT H ROS
TR A D DUVNIIENTA U= B o6 LTk
BREZFEHET 2 A, ROS MBI AR S 5E,
ZDNIER 7ol E T OSSR LR E L b
7= B AREMEZ RS LT 20 i) & AP EREERE
DOBSHE AP L7l B OMZE ClE, SdEER %I
ROS PEAEREN 5975 P B 0 EE 5 L0 )
Wit D0 BN sns, —J7, EEE PA OREZ A
L7280 DOWFFEIE, i OERN % PA 23 T0ET 5,
HOHVNIRETHDH Z L WE LTS P i)
Gabriel &34 LV EEO TNz ZaFHER 1 E 720 D
PA MEFTHZLEAHREL TS N, &5\, il
R4 D ROS FEARE & PA OENRE A [RIRHFRA L 7=
Fox OWFFEE, P EOTEEEMEIZ ROS PFEAREDS |
FPABMEFT2Z L AR L TG P, 7
NS ERSHRIZ T a—L T I oea)LF Y —)L
EVVDTE A NV ARIVEY . RIEVESA N A v Ofl)
TR VIFE SN Z LR E e TG BP0,
J7pb b AFER T ROS AR B FREOA CRE
BABICER L2 L3 RS FRECRE &2 ROS 12 &
HEALA B L ANTUHE L T2 2 & 2R/ LT,
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Characteristic of the Physical Load on Female Judoists Trained with Male Judoists.
- Examination by the Values of Serum Myogenic Enzymes and the Neutrophil Functions -
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The characteristics of the physical burden when a female judo player practiced with a male player was examined from
muscle and neutrophil function. The subjects were 15 university judo female athletes. The subjects were divided into 8 (Female
group) who practiced with female players and 7 (Male group) who practiced with male players. We measured body
composition, white blood cell count, muscle enzyme, serum SOD activity, serum opsonic activity, reactive oxygen species
(ROS) production amount, phagocytic ability (PA) etc before and after 2 hours of practice. The muscle enzyme values rose
significantly after training in both groups, and this tendency was noted in the male group. The amount of ROS production was
significantly elevated in practice in the male group and remained unchanged in the girls group. It was suggested that the muscle
injury due to practice was larger in the male group than in the female group, and the muscle load due to the male group's
exercise was larger than the male group. On the other hand, the amount of ROS production after training was unchanged in the
female group and increased in the male group. From this, both groups were considered to be a "normal pattern" that balanced
exercise load and physical function. In conclusion, it was considered that it would be an effective way for female athletes to
practice with male athletes by careful health management.

Key words: female university judoists, training with male judoists, denaturation and damage of the muscular tissue,
neutrophil function
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