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IRETHEAIL, BHEAR—VBRFEESRE LT,
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410 BR[O 2007 11 A 21 B —XA485) 05t
3 [EFER LIz, £z, ZORRERERL, R2I1ORLE
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Fhe L7z, £l-, 3EIOFERITR I ITRLIEL S %
G TEEERE LR ERW LI, o, 0
TR & RS I LU ISR 5 S (SHHRE, ik
(LA E, (FPEREEE, iEA Y = A& 2
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WELIRMCFAED BB, WARZHERE S HiiB L,
extgE LV ER CORERS- ETEM LT,

2. H{ERdE

BRI R A IE Licth, ~ /L TR
AfEt (MC—190, TANITA MR, HA) ZMWTA v
B AR T, R, AiERAE, BRIEIAE,
RIR R A RIE LTz,

3. [MikkREEE
FHEFERE 0 20mL O Z1T 577, EDTA AV
2mL DOAMEMIFAMmMEREL, 4FFEEL. Hb, Het, &
ERROS FEEARE L ERAEZHIET A7 OIER Lic, 7%
¥ 18mL DMLY > 7113 3000 [EEFD, 10 43 CiE
DYBEL, IEERIH L-, £7-. Bbni-fEi,
LUF iRk 28I T3 £ T - 70°C THRERIT L,
MERA CIEAMEREL, eI RaEEE & L
C. Hb, Het [IMIABERE & UCHIE L7, Mk
SSTIFROEN: - BIERR AR 2 B CIRbiEER
(AST, ALT, LDH, CK), Ak VAR, RIEMEH
HERET 5 BRI CREREEIE ChomE a7 Y
> 1gG, R C3 ZHRIE LT,
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BiIZv A Ay 7 240 &l ekHEEE
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ALT, LDH, CK : JSCC #ZF(bxiiilE, 1gG. C3 : TIA
(CIEHEIE) . Tholz, Tz, TbOfE:, Y
AIZOAE, Hb, Het OZ{EAORIKIZ X D855
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F# 1. — RO EE D AR

28 —X 8D

11 H Cr—X 5088

8 B (L —XR )

Fin (7% 250 + 5.1 B
HE (cm) 178.0 + 63 - N
wEaAE (ke 727 + 70 714 + 68 Tt 71 + 65 1
WE%AE (ke 720 + 69 ** 705 £ 6.5 ¥t 70.8 + 65  F*ft
HERANER (%) 123 + 26 107 + 25 1.8 + 28 1
HEARIEE (k) 63.6 + 5.0 63.7 + 5.0 63.5 + 5.1
HEaElE (ke 9.1 + 26 77 + 23t 86 £ 25 it

PeERE =20, FHEATERZE.

**: p<0.01, FRERTERDHEL
T1:p<0.01, T —RUfiTE DL,
1:p<0.05, T— R g E DR,

A ([HZZFFEAT 4 T R) WICEFFELHEIE L,

4.
%
IFHER ROS PEA R & PA DORIETE

FHER ROS FEAREL PA % FAC-Scan (Becton
Dickinson, SanJose., CA. USA) %V T two-color
HEZEVHE L,

B L LC, HE 338X, Hydroethidine 7mg % 1mL
DIAFNTE T RCHMAEL, HIZEFRRON10
pL % PBS SmL (TN THREL L, 44 uMICFHEEL T
B U7z, 421 200 pL & 44 ul @ HE SREEATRE L.
37°C TS50 X ax—h LI, ZZhbER L
100 pL 4225 pL @ 5 mg/mL D FITC-OZ A3EATRA L,
B2 37°C T35 5fEA ¥ 22— b &8, FITC-0Z
PERESE, A oFa—METHER., &7z
M ImL 200z K < JEF0 L, ARIMEROVAM % M8 L
7-1%. [EEA| (Fixative; Polysciences Inc, Warrington,
PA, USA) 250puL #¥FEAL, 5SHfFHE LIz, 7
b7 bV U L% ETe PBS I C 2 [ERROGES L, 5% /¥
SHENLTATE R&E 50 uL ZEALIZbDE 70—
YA b A BY—DREYF L L, BB, ARE
WAL T, BIESTAEANT 30 uL @ 025 mg/mL k
YRCTN—FMNZDHZ LI LY RENATE L
BRICERV IAEN TRV FITC-0Z #F4h L= BT,
YEREZRIE LT, 7a—P A b A—F—IL 488nm
DT NT 2 L—P—Z X Y FhE S AR FLL R
Hi%5 530 nm  (kfB) . FL2 #RHIES 575nm (fRéa) %M
Wz, £ BITEELE S EFEEDGIC L 0 ek
F—T 47U, 1 FEENE LD, ZOGFHERD 1
FENS 7= 0 OEEER FITC (BRAE) & HE (ROS)
DENGHEARR (%) & FHERE 2 3 Ul g
HOEAREE (CFIL Cumulative Fluorescence Intensity) (2t
Y FHil L7,

HFHERBSRE R OMLTEA 7Y = AUEEDRIES

SOA DHIER:

{bFFtE  (chemiluminescence : CL) 14, ROS % &
ELBRINT 270N THD, ARE TIHEFR
JeAlE LT, /v =2 (bis-N-methylacridinium nitrate

(Sigma, USA) :Lg) ZHAWEATY =A%
HIE U7z, /L% =213 Hanks'balanced salt solution

(HBSS) #hNz., MEEEAS05SmM/AL (pH74) (2725 X
VTR LT,

FRETIILUTOFE LY AT Y = AP A EY
v (0Z) #{Epk L7z, ZymosanA (Sigma, USA) %
5 mg/mL DL T Hanks balanced salt solution (HBSS)
R L, BATRIET A7 DI TR IR AN R T2,
WA Y REIR (Smg/mL) kL, BCHNIRME L
TR OMIE N X 3TCOIRIEIZ T 30 fiiR &
5L, ALY = Ab&ET-o1-,

HAEL T2 DAFPERIT 1 ADOREF B bR L,
MONO-POLY RESOLVING MEDIUM ( Dainippon
Pharmaceutical,  Japan) & & - T4FHERZ /7B L
3.0x10°cells/ulL 1272 % X 9 12 Hank’s Balance salt solution

(HBSS) (ZiplE S ¥, {EFFRIECOBIEDL 96 /v A
7 a7 L—h (well capacity 400uL, Greiner Japan,
Tokyo, Japan) ZMV), ZOAFHERIEEFR S0uL (Z%F
L. #EmE L LAY =AY A Y % 50L,
S BITHEIRAI & LT 50uL DA =0 FMZ, £
HBSS % 100pL N2 72, BAIREE % 0.1mM, #8& 250ul
W2 L CHEMEFER L HIE (Auto Luminescence
Analyzer, Alfasystem (Tokken, Funabashi, Japan))
\CTRIE LTz, 2 TORIEIL37CORE T CEMmSiL
720 SOA DFHfiL, 45 SFIDFC#R F LY
L7~ Areaunder the curve (AUC) 12X V{7577,

5. HeatfRT

EHERE, MRAECFRRE, FHEREIERS O
SOA DFEFIT. PHEHTEERA CR U, HRERTE
DSTEE OFIENE Wilcoxon test |- THAT LTz, 3 —X
CTEIDZELENT Tukey VRIZ L VRE LT, T, &
— XU RNZIIEA 7Y = AEH: & i EkigaEDFERS
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TR HE
A — LT 720 4y
AE:904 (4545%2)
J—=Y o TET 105y
HEEH YR —hL—= 3

A —LT 7204y
aX U TEREIA RN YT IS S
VA INZ/& Ry S 1 ES

VA —LT T T —NE T AT a XK T E R b Ly FITTHER
TIOVT 4T AMINSOM DY 4 FATY > hEEE 10557 21247

#3. HIER O 2 B oEEYER T 1 7T A

W
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BA— MY PLT 6y RETVUTATAD

70m A 7Y h3ky b
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VA I/ Sy Vg
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T —LT T T NE AT a X T E R R Ly FITTER
TIOUT AT AMINO0M DT 4> KATY v hEZE 05T L1147

RE%% Spearman OEAAFERSRET L ¥ FHM L7,
SRS, WP OME D SPSS Statistics 17.0
ZFA L, p<0.05 THEEHY, p<0.l THEMAFY &
L&,

113, ABEOH RIS L BRERTR ORED
AR LTS, FEIT T COFRR TSR
HAE%IE T L (WFivh p<0.01), F7o, B
B oRE, MIEAE, BRI — X ae
To—AUHERB LU TR T 2R L (3T

S >

p<0.01), Fiz, —ALHHEL AT — AT
ER L7,

F 413, EHRP O EEREDOZE AR LT
V5, AST. ALT. LDH. CK 3£ COFEm CHfiE
BICHEBICER LTV (37T p001), ¥ —RV
RAEDWFE T D AST, ALT, LDH, CK D2V iL,
=R RRY— A DI TR R A ME
MZd o7,

5 IIREMM PO AmEK - iFFERE, 1gG. C3 D
AR RLTND, FFHPERENTAE T OFER ClitE
WEEICER LT (O p0.01), —X>
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7 4. sEEREOZ

28 (—X 40 8 A (L —R ) 1A Gr—R 458
AST (IU/L)
THE T 256 + 102 218 + 67 215 + 56
% 292 + 121 ®* 244 + 7 HH 282 + 78 @ **
A (%) 147 + 186 122 + 66 320 + 145 it
ALT (IU/L)
TSR 242 + 125 214 + 87 21 + 74
L 261 + 141 ** 225 + 89 245 + 80  **
BE (%) 78 + 83 57 + 6.1 118 + 84 %
CK (u/L)
TR 2619 + 1455 203.0 + 1032 1826 + 99.0
g 3385 + 2059 ** 2589 + 1206 ** 3032 + 1348 **
2E (%) 300 + 203 285 + 88 720 + 318 1t
LDH (IU/L)
R 2248 + 539 2283 + 306 202.1 + 209
e 250.7 + 522 ** 2518 + 321 *x 2665 + 429 **
ZHE (%) 143 + 206 106 + 63 316 + 143 T

BERE=20, FEHEHTIER A

* iR L 0 #HIE L7

BlrE= (FEEZEERD X 100850
**: p<0.01, B RIZ DR

+:p<0.05, +1: p<0.01, > — X Rl & DL
$1:p<0.01, S— X g L DR,

5. fsiagi, 1gG. C3 %1k

28 (S—X A0 8 B (—Xig) 11 A Gr—RA4&50%)
HifnEREL (ul)
T 51200 + 1016.0 58000 + 1126.7 55450 + 1056.5
e 6097.6 + 1461.5 * 59957 + 13829 73956 + 15669 **fi
bE (%) 26 + 342 6.1 + 338 365 + 355 %
FHEREC (uL)
R 25769 + 7434 30349 + 850.7 28355 + 7570
R " 38639 + 13099 ** 39758 + 14252 ** 5201.1 + 14897 **ii
BEE %) 612 + 717 372 + 680 934 + 737 %
IgG (mg/dL)
TR 11675 + 1533 11887 + 168.6 12085 + 1643
% 1191.7 + 1815 12335 + 1982 ** 12840 + 1896 **
BEE %) 21 + 77 37 + 55 63 + 61
C3 (mg/dL)
] 1006 + 116 1024 + 144 1026 + 147
L 999 + 140 1042 + 145 1052 + 153 *
B (%) 08 + 63 19 + 41 25 + 42

PEERE=20, FEHEHATERZE.

: MiREEAEC L O A L7,

b= (HEHERD X 100/4E .
*: p<0.05, **: p<0.01, HEFTZDLER.

1 p<0.05, *— XL RiTE DL

1:p<0.05, >— XU gL DLEL,

AR DIFREREN T — A AR — Al X XA BV TIRE IR B
DECHARTEREICE -T2 (WO p005), >~ EFLTWE (WFnd p.01), C3iki—A /&
— R IR ERTE O PEROZBERIT T — X AT B THRERICERICER LTz (p<0.05),

DB AR THBEICE -T2 (p<0.05), —77, 1eG i 6 1%, RSO ERsEES JONWEA T

44

Presented by Medical*Online



) - 3% - Sy FHEEE (JPEND 20164F H26% #H1 %

#6.

= AN PERDERER L UMIEA 7Y = A TEEDZE L

2H —X 80

8 H (I —X4h8)

11 (—X %)

ROS FEAE: (CFD)

] 64647 + 26487 77582 + 4398.6 53852 + 3168.1
fHE% 10827.5 + 61553 * 3517.1 + 1902.8 ** 24829 + 25135 **
R (%) 1026 + 1673 283 + 680 421 + 571t
PA (CFD) X10°
A 1049 + 1898 8009 + 3218 1915 + 427
HE% 501.0 + 2160 ** 7978 + 9564 2009 + 449
BME (%) 178 + 153 29 + 1240 76 + 273
LgCL - AUC (cpm) X 10°
TR 19173 + 7874 3833 + 345 1899 + 228
e 18584 + 7205 4486 + 373 ** 2030 + 300
EHE (%) 1007 £+ 565 185 + 184 90 £ 243
PERE=20, VHIEHTNERZE.
ROS: #FHERIEMFRLETE PA: BRHE LgCL: N7 = ARIHEERENE, AUC: JEEERE T .
b= (MEH%HERD X 1005
*: p<0.05, **: p<0.01, FHEFTHED L.
T1:p<0.01, > —RRTE DEER.
F7. = AP OFFERERE L iEA T Y = L 1EME L OFEEE
28 (—X 40 8 H —X ) 11 A —X A&
LgCL - AUC (cpm) LgCL « AUC (cpm) LgCL * AUC (cpm)
r p-value r p-value r p-value
_ROSproduction (CF) 0538 . 0014 - 0391 008 | 0325 0162
PA (CFD) 0316 0.175 0.141 0.552 0.129 0.587

ROS production: £FHFEROTEMFEFRFEDREAE, PA: IFHEREREE, LgCL: /L7 = ARIHEFRIUSE, AUC: JREEHH

R T AR

= AWEHEOE b E R LT 5, ROS EEARIL, v —
A UHIOMEE % CIIARIZ ER LTV e (p<0.05) .
=R g L = AR WIS RICEE
IR T ERLE (O p<0.01), £7-, ROS FEA
BOTRT, —AVENCHAR— X gl —
R ASEDEPE BT LW (O p<0.01),

PA 1T, O — R URIOBE%R CIEARICER LT
2 (p<0.01), —AUHEE X ANETIIERR
bERmEiehotz, £, PA OBLRIE, —Xv
AN — X i b S — XA DENA B
TLTWe (Wvs p<0.01),

—FH N = ARTFH R OEERZ LB SOA 1,
AU EEOBER TIHEERICARICEA L

(p<0.01), T —RA UL S — XA TIIHERE(
R & ez,

£ 713, FFAEHOTFPEREREOZ LR E SOA D
I ROFERRZ R LTV D, 2 —X A1 Tld ROS
PEABOE(ERE SOA DEVRIIAE2ADHERER
BETRLTWAN (p=0014), > — XU HETITAD
FERSME (p=0.088), I — R CIIABBIRIR AR
X7phoTr, —F, PA OEERITMEA T Y = A&
PO L & TOFECIB W CTHBEREGRE R S 72

Mnoiz,

g o

AW, IFERsgeDFB cH T ey b —
BFEOV—X TR OFRI T 4 3 ETEY
HHEMIT, EENEBEL QRN EZHNE—X
VR EFNERLCE— X g EH LT
5 EEZ HIND X AEDE 3 [N~ —EDE
Ea-Afr L, AEOLFPEREEEOZE LA et L=, N
2 C. TOBROIHFEREREOEREL SOA DOEMRMZ
Bt L, SOA IZ X B 4F P ERESHERRRID FTREME R fRET L
1

PG iBER OMERI Y., T DB S EOME 2
ML, SRS ORIEE LTAEIITHD Z EIRENT
W5, ARG, & TOREROBTEEI MER
FEOFER EREMBE S, AHEEN 3 BOFHE
BHIAT > T2 DNEA A D OFRERE 2 2o, B S
B L~YLOIERN A Ch o7 2 AR STz, — .,
TR & B DI DYLEENE OFGREERED B L.
BRI AR TE B 2 EadERah g 29,
LML, AKRERE CTo— X ASEOBE% DO MERSR
BN — XAl PR~ EICE L Ao T- 2 B
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10 » ABD—X DRI A b LA DNHERE
WM S & b T2 b LI TREME 2 RE A L D TH o
il

EENC K AMEROSE T DI R4 5
ZEPHALMCERTND M Xhiz, chbok
FNEEN X0 A Ul kR O M=o g ok 5 4

SERIG T D L RRAEEIE DL DN A R LA LD

A PUVABRNVEZT UTHIERI SND I &M ERE
ENTNE D, —F, AIZRICET 5 ZhbOEEIC
O BEFT, — XA PRI — KRR
WCHEBICEN-T-, Thbb, r— X401, AR
B EHE Lip W FE AR > GBI &R &h
HIBMEIRARIC /20 | R EBART Ch o THE
(X DR FBE & Z AU R D RIER
A b VA SO TUEDEAEE & 72> T RIGEEDSE 2.
b, Fin, AMmMEER L LR, ERERTIT
THRIERIG, APV ARIRIZ L Va7 ) R0
AT 5 Z L3 ST Y . AWFITIZRB
ThHEr a7 Y A3 — X PR O — X AR
WCBWTHEERIC LR L, fifRd— X8k n
THEBREIC LR LY,

IFFEROEoHEREIE, BME AL ER L,
BRI ORI L UM 38T 5 ROS FEAETH Y |

el
Btk

BEFOT 4 —/b NHE T EBC I Y ROS EARER,

BEEE TIITHEL TN D T E A3 WD B
OPEHET D L O RERE I ERI IR T A Z LS
BEsh s M, —F ARfEICOVTIE, T
B OIEE TIITTHET 2 ASEEN A L~V As e
D EEOFECF SR IR TR TN
% B AHEICR OO X URTR O I, i
BEREILICRR I L 0 ERERS B BT, X
HECIME TR A b, AWFZE Tt 3 [mOFHE
RRZATT LIDEENIE TR LA THY . v — X1t
T ES B o T 4 3 OB LY . KA
REDOLFAREREREDZEENE DA Uz 2B 2 b,

e OWZHC LY. 1 BIZ 2REHEENERFOLFF
BHSREDS, BB TRITIITTHER R L2208, IROR
BBITHET 2R L, TOERIL, EHOERFES
AT a DB THDERELTNDE Y, Lz
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Can Serum Opsonic Activity Predict the Change in Neutrophil Functions in Professional

Soccer Players?
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The validity of serum opsonic activity (SOA) to evaluate changes of neutrophil functions during professional
soccer training was investigated. Subjects were 20 male professional soccer players. The same training session was
carried out at three points pre-, during and post-tournament season. At each point, data on body composition parameters,
blood biochemistry parameters, neutrophil functions (reactive oxygen species (ROS) production and phagocytic activity
(PA)) and SOA were collected before and after the same training session. In terms of the relationship between changing
rates of ROS production and PA, and SOA, significant negative correlation was observed between the changing rate of
ROS production and SOA pre-tournament season, whereas it showed non-significant negative correlation during the
tournament season, and no correlation post-tournament season. The changing rate of total PA was not correlated with the
changing rate of SOA in all investigation points. Therefore, determination of SOA was considered valid when evaluating
changes in neutrophil functions, only when players with good physical condition carry out light to medium level of
physical exercise. However, it was suggested to become invalid with increasing amount of physical exercise that may
affect players’ physical conditions.

Key words; serum opsonic activity, neutrophil, reactive oxygen species, phagocytosis, soccer players
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