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FRENENELBREFRANESHED CTBREBFH
AMMENELEFRELEHE  HORKENLRSPEETRZE T
AEENEE AHREEBEFXTE20 A ~-EGK20 AP ER
ISA-BEISA-HX 4A AR IOAEABEEERE
HR O PFHER 20425 K MWA LR EEHBEER SH
EBMEFE BSRERAOUT: NZEASEEERENESE
AERZEN SR TRENESEE - GHEAFRNEEER °
NP REFREEMOALMRKRYE  ORSHEE - maE» H=
FTEHBEIPERE 28 -Fke AMNMKXBEUBEESR % >
FEEAPEBEAEAPRE DRSS HEEEEERELE -
HMFERBRERTHARERS  Hft S H2EEH RE M-
EREYEE  REHATEBHAOMERBEBERNRAR

RA@ : MM - MAR ' MRAME  OFRR
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Influence of different sports on Hematological and
Biochemical changes in young male athletes

Liu, Faung-ching

Abstract

The purpose of this study was to investigate the
hematological and biochemical changes in young male athletes
of different sport major. The hematological and biochemical
variables concentration were determined in six groups included
25 judoists , 25 sprinters, 15 middle-long distance runners, 15
weight lifters, 14 swimmers and 10 badminton players. (mean
age of 20.4+2.5 yr). The results obtained from this study were
followed : _

1) Body weight of judoists and weight lifters were heavier,
whereas shorter body height of them than other sports group.
And body weight of middle-long distance runners was most
lightest in all group. Sprinters and swimmers have more higher
body height than other group. 2) The RBC count, hematocrit
(Het) and hemoglobin values of middle-long distance runners
were significantly lesser than sprinters, swimmers, weight
lifters. 3) Weight lifters had greater WBC count than sprinters
and middle-long distance runners; The platelet count was no
signifjcant difference between any two groups. 4) Badminton

players had significantly lower serum uric acid concentration
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than that of}udoists and middle-long distance runners.
Key words : RBC (red blood cell); Hematocrit (Hct);

Hemoglobin(Hb); Serum uric acid.
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EHER RO BENEERL > FPNHERBEARE
BH 5 M8 ES) > o ® M AL M 3R A8 B ( Costill et al, 1974 ;
Costil\l & Fink, 1974 »sVan Beaumont et al, 1981 ) H s 3¢
A R B 3R o 8 Ifn 78 AL I BK 49 I8 B (Costill & Saltin, 1974) » &
HHERI KA AEEESL FREIHMASFREZEERHERE
BhH o MBE O EHIKNFETERBEHS L » GEGERE .
B 2 g R B 5 AR B ol M SR I 7 0 A0 vk o B 89 9 R BN b aa
LHiZM D &P RE - EREBEEL ISR EEERES
W NAPRESF EFUAHEEERBEREEE  HHE
DR AMBERERSNEE  RLEHSEENFEMYE - Bl
Bl MAREMED  ERAOKRBBERMRSEB/EN K
# (Staeubli, 1986 Gass et al, 1983) # 4 Ifl #I & (Casoni et al,
1985) Wz DA E B BRE 5 5 & & 1l ( Balaban, 1992 ;
Eichner, 1986 ; Yoshimura, 1970 )c I M B & - MA X B 2
AERPREENEGTFERAORNEFE S EMBFEREE S
( Serum fer'ritin)ﬁﬁﬁﬁE(transferrin)ﬂ’ﬂi@m](fﬁ[ﬁ_]ﬁt%)\,
1999) o

EHEFAOMERERESSORBLOFE > BEE
R -MEEZIEOBE TELALPNRFERHEE E
AHEHR-FANWEZFRIEBIBREFEE SR 1 HAEEE
FHMBEHEHRE P EW A M (Staecubli et al, 1986 ; il B,
1989) » (HESEHE S S AE — 9 K # O KR HKER,
1985) AL B P MER ML ENEEBERE » BEHS
B b EFRE » —ROATHENOABRENRPEFAREYS
HURRBEFERENEREM G FELET AHNHE B
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REWEMTH MBS EEREEEIEHEHNEH
A FBRE (1984) AEHRERHUMBRERFYN
BREBME » BERFH 48.6% MAERFH 43.8% °
¥BEREFEREBENMBEREME HRAERFHELEK » HiF
A hkEmRBMEMNBRERTZE 10~15F UL (BE, 1997 )0
HEAIHAEBROBFEABY MG EEEEHPENR
EHAEAH ] BEFERBME BT — B R (Montoye et al,
1976 ; F K, 1990 # £, 1998; = Lk, 1984 ;. {F#E, 1984) »
Montoye EARRERFIBREHNBEEBEPEXAFREES
B K W M 7 PR 8 {E  #8 B K & B (supramaximal exercise)ifi &
®“EBIBEE S M S R M (B (Green & Fraser, 1988) : EEBH /Y & 7
BERVAESHOEEREEENREF Davis, 1976) ; B #i 49 LA
EHRHENMRETATREREENEERENEEENER
(Hellsten-Westing, 1991) ; % £ & 8 78 & 8 B & & & (E B &
(anaerobic threshold, AT)» 5 5| & % & B nucleotide #J & &
B PR ( Yamanaka, 1992 ) B¢ #] A & 8 15 B & R B M i 5 &
ERESHATBREMEREE ( FEE, 1982) Bk » M L&
BRd > EHMIELSAATRAMEESHEEEREHRTA -
RBEPHIMEBEHELESHE  HMBRELCLRIGREZIAD
AEENRE  AIRTEMA EEAWRREYN —HHFE
REBRANEBHEEUSREE  HHMHAEREETHE R -
FWEBEEWEM - Fik >~ AKRE > DM BR ~ M4 FKMm.
RARE ODERBREFREBNEBEE BRI EBEHESHS
ANAR HEHEMBRECREINORE - FAHEENRBMAOT :
I REAERFEFEHEBEAEGRHAZZF o
2RE-—REWMEEAEH AN ESHBEBD MK > DLE
¥ e
IRNHRERNEFRUNMRCOFTRRRE - RHEBFEZE
B AR e
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—~#HER2HEF X
(— )y =

THEBRIIEAEBEBRESEEESE 106 % BIiEFXE 26
A~ B 26 A FREISA S BEISA -k 14AH
B I10 ASAEEEHEE - FHEM 204£25 5% - ¥ 5
B 170.5+6.3cm; FHEEE 68.9-124kg EHTFEH ERKH 5.3
FHEHMNMFSEHRERO =/E °
(Z)H %

HEMEmMKBEHREZ  BRMGEMMmMPERIEES > BB
MEABMBR - NEL IORKKRND  ZHERBLRBEA
E N N AR M 0 & A R HER 4cc B HE 2cc 2 M EE 2cc H N

EDTA M {# # 4 » 2 7t & bt #& B 5 £ 7 & FK [ % & & (SE 9000)
B 4% {b 7 # (Hitachi) o

(=) # 5t 547 i 22

‘l.ﬁﬁﬂ’ﬂ,ﬁ%ulei/’ﬂﬂg(mean)&ﬁiﬁﬁ(standard deviation)
KR o

2.F F Starview 1 E & B 58088 9 47 L4 t B F (Student's t
test)» M EMAHE B EZR(IMEEIT, 1985)° Ll p<0.05
KEFEMEGG LEEEEZER

= 8232

(—)ZBAENFREEE

THRHZECEERIUBRNEHAETEEZTFHE - &
#E - -BAEERBNEIRR— > DBENTHERRK
HREX ~-AKR -+ RE - Sl -FEFRE SHHERSE
cER WEAFZERBERE  HEEHBEAREME - &
R~ AR S8 HFHRENBERBABEARTRE - 1
R EREMENZTERASE AERENS® - HROF
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K- RE-ERERGNI B EBEZ AR EE > R F#F X
HHEmMANS S ATHEARPEE - SGEHEERE BMI» [T
FE BEEFARPHMSIEER G HHEPEHE > FEAUH
EAPAKR -FREE EMINSEER FEHERRE
BERNTHEH HBEERBIAESHTEZNER -

A— s HRZ S BB

% &k F i 48 38 $ & 58 ®F Wk B
(A %) (26) (26) (15) (15) (14) (10)
mean mean mean mean mean mean
SD SD SD SD SD SD
max max max max max max
min min min min min min
s 19.5 20.1 20.5 217 21.0 20.7
(yrs) | 2.83 2.998 2.26 2.69 1.75 1.7
24 24 2 26 24 25
19 16 17 19 19 19
B 1.4 68.15ab| 62.2a 76.6 69.3b 62.4a
(kg) 1748 5.49 5.42 15.93 7.09 8.67
117 79 71 101 85 83
45 56.5 53 55 60 53
5 & 167.7 173.0cd | 172.0¢ 167.2 172.8¢d | 170.9
(cm) 5.96. 5.91 5.29 7.01 6.56 3,35
178. 184 181 178 188 178.5
155 161 164 157.5 165 167.5
BMI 25.2 22.8¢ 21.1ef 27.3 23.2¢ 21.3ef
(kg/m?) 5.1 1.6 1.7 4.5 2.1 2.7
38.6 25.2 24 3.3 28.7 27.4
17.6 19.4 19 21.6 20.4 17.8
(n)FZ /AR . _
mean=F{H : SD=1E¥E I max=F A{H ' min=8/{@#
a®XTFHEEE /NP EE(p<0.05)
bERTEBEHEEARAPRHPRE (p<0.05)
cRTHBEERAREE (p<0.05)
dRTEHEEERAPEE (p<0.05)
e RT-BHEE /NP EE(p<0.05)
fRAXBEEZE /NP FE(p<0.05)
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(D)2 HF Z M &K 253

MWHALMBRE ~ MAREFRLE - MAR >~ G MR ~ @
MBI RERIPR - HBEETRECHE@E - HEE
BEREHMERHTRANER » & KM AL M KB - M3k
AWML MmMAREEMEHER BEIHBRRBEHE > BE/D
REE - B8  HFR=ZHFER BMNMRBMUBERS » ¥ ¥
ARpPpEBEEPRBE M RBAUSEEEFEEEZEREE -

R - HAEH R I ARRTFH

% & T il 48 38 R | RE # ik M K
(A $) (26) (26) (15) (15) (14) (10)
X mean mean mean mean mean mean

SD SD SD SD SD SD

RBC 4.89 4.95q 4.66 4.94g | 4.91a 4.85
(10%ul) | 0.37 0.44 0.26 0.27 0.20 0.34
Het 43.1 44.056 42.2 44.6b | 44.3b 44.5
(%)~ 2.43 1.68 2.42 2.72 1.49 3.07
Hb 14.7 15.0¢ 14.4 15.2¢ 15.1¢ 15.2
(g/dl) | -0.88 0.59 0.87 0.95 0.52 1.04
WBC 6.61 | 5.82d | 5.74d 6.77 5.96 6.16
(10°/ul) | 1.45 1.14 1.35 1.20 1.06 0.94
Platelet | 218 206 202 211 214 207
(10%/ul) | 48.7 33.8 39.6 44.8 40.7 28.2

(NXZWAE 5 mean=FiFfE I SD=fEE

a BB KRS REKE(P<0.05)
b % 7= BH§E K2 9 & B (p<0.05)
c AP KPP R (p<0.05)

d % % B 86 /N 2 28 & (p<0.05)
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(Z)ZRAVEBZEILLRIEHR

K= BMBEELLSWOER > MR (serum uric
acid) ~ Ifl 7 WL BF B8 (serum creatinine) ~ B8 — =8 Z B E
EERGOT-BEKR - AMNBK & KB RK(GPT)- R ¥ £ (BUN)
LAR GOT/GPT %% »r KRB RBHN > SHEE LG EE
fl B B9 B = B > F HE (8.34+1.85mg/dl) 8 f £

(8.54+229mg/d) W B R B9 Il /& R B @ B9 E ® ¥ # X
(6.73+1.19 mg/dl) »

A= -FALH I AL HEK

% & * i M | PR | RE 7% 7k A 3R
(A ) (26) (26) (15) (15) (14) (10)

mean mean mean mean mean mean
SD SD SD SD SD SD
BUN 16.3 15.6 16.7 17.3 16.8 15.8

(mg/dl) 3.37 3.21 2.91 4.16 4,15 5.52

Creatinine Tl

10 1.07 1.13 1.00 1.03
(mg/dl)- 0.27 N 5

0.13 0.13 0.12 0.12

1
0
Uric Acid | 8.34a 8.55 8.54a 7.82 7.30 6.73
(mg/dl) 1.85 2.85 2.29 1.72 0.94 1.19
2
1

GOT 30.6 Ous 33.3 30.4 26.9 22.9
(U/L) 14.0 1.8 20.1 16.9 18.4 4.5

GPT 27.4 30.8 35.8 44.5 26.9 16.2 |-
(U/L) 16.1 22.3 34.3 54.6 14.5 12.8
GOT/GPT 1:3 11 1.1 ' 1.2 1.9
0.7 0.6 0.5 0.7 0.5 0.9

(n)RZMAB I mean=Fi#HfE ; SD=fHE e =
a %7 B9 8 K 7 7 3R (p<0.05)
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s B
do. & B 5

(—)%T M 3k 8 (red blood cell count ; RBC) « i #T 3 i@ f&
(hemoglobin ; Hb) « i B % B tt (hematocrit ; Het)

—# RBC-Hb UK Het R E " FRET A MW EH H »
BREANMMWEF  HEHRBREHARAED HRIE(KZE,

1988) » 4 B2 Hb {7 13 g/dl U TFTHI B ABE R ( VOyrma )
B EW BB (NI, 1988) o I o Hb i B 09 41 7 5 % > B b E
BhERM » BM 13.5~16.5g/dl~ &£ 11.5~14.5¢/dl BR IF
Wi RBC WEMHME B4R 4.8+08x10%ul- 2L
4.2+0.5%x10%ul; Het 9 3 # ff » B ¥ 45+ 5% &K M 38+4%o
HPREHEMNZHE RBC-Hb MR Ht EEEHEHRT » £
EEMSIB PR IERENENRN > TENEREZS
REEMMOMMEANRS UL MR KPS EHESE 3
EREEOADEE, 198) K EMMEE - B8 -8B -
MITEERBEENTMRE - AHEHEMESH B E RBC -
Hb @ - Ht Z MM BEELPREGH - B8 - FREE » B
AXBANBRAEBEON RSO EBLE  FBWREHEE
MAAEERBNEREFT RS b 75%BHA NS
Hph R R FEBEEAENENEREEGO NER
(81, 1997) HBHRER S REE KW I MR IE > B
POEENNETERBN - MEEEBBENNTER » A B
{6 B9 AT 1M BR fE o
BHAENCBEBNBEE Hat [ B EB R E 45~
50% (W H,1988) MBMBMEYE > ORBEFATEAD o It
ROBAB RO MMBRE > EEFEEOBEE > ¥ Het B (E
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HEESHERMBEBERMBRBBEASIE > EHESHREE
AN TRAERFTENEZERFTN  SHABSERENHE
RERNDE > MBEXBILHOIE > FE—BELHBAEH 4
RMMWEE MPREUERSERIVENE R OO W S
WEH > BMAMNSEEHEOKRGERELN—BRUKSE > A
REZVHEERLGE - BEHEFK -

(=)= 5k 8 WBC count(white blood cell count)

i — R RES TN WBC Wl E »r EXNRESNE
HoREEBRMRESHREOTRE 0 WBC BENSBE R
B oo — M 4.5~ 8.5 (X10°/ul) R IF % 18 o — B % 09 E 8 7] L4 18
mWBC HE 24 N ABBIEZHERNEEE HHKE
EBHESHER WBCHIWBMHEBIN T B E(OHZ, 1988) 0
AHEEEEE WBC BFEH EEWETEHEME 6.5+2.0x
0 MEEHREE AN GHETREE REEEBER
HMEE fFEma e

(Z=)m/# 8 (platelet numbers)

ERFE —HEHERE > MR BEES ST B
18~80%(Herren et al, 1992 | Bartsch et al, 1995) o ZE j» & 8 8l
S5 Rz R > Ferguson(1987)% AT % » & 20 AW E &
MBI E (205+14%x1077u)~20 AMBEE (217+12 % 10%/ul)
PA R 20 A B M 61 SE B A9 @ B & (223 £10x 107 /ul) » B fik #9
MR EERE TR ="FRHRIEEZR - BA— B O &K H
fE 250~400x10°/ul 2 » AW ESEHEEN O N KEFH
fE S Ferguson FAWEHENM N KBEEHEHR BEEEZM
REZZR REEHERE —KEBEAMEABREBKEN MK
BiE > BRiAusRE WM — AR R (M, 1988) 0
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4 1k 2R 4
(— ) ifn ;& FR B (serum uric acid)

BANERILAVNBRREY  BIESRE - Il I &
B REA CHP2%ERM > TO8HE - BHE - FTHREH
MESN > MBEREOEBHESE KBS IME > &8 0w
PRBBEN LA TEMS KD RS » 38 E W
ERBIE o KIEAILZ (1998) WEE > 2HEFR®MNED
BLEEMES 7.0mg/dl» RAREEBH » & — 57 10 E B
EHRTCEH B RMMEEE  SRBE BB 10 EER
EERBOE(RERRBIE  MRHUBEME LB &
BB ERBOE  ITEESEMMANBE EX5
ARNBAEIERTERFHR MR ELEHERER > BT
BEBAMASR BVNESERARFEZZ2F  FERHK
HI20%MABB—RUEONBE - BTHRS » Xt & 48
SEH R MR B8 7.0mg/dl Lk R B
EHBrERBNE  BEZE - D EHMMNNEREEEER
RAREE SRAEARARZEGD BMEERZEFLB
FifE A 69 Ik o o FE R E L IE % 89 6.2mg/dl— 8.5mg/dl( &
B, 1997); MERMOARSENFBREGRES > BEGND
FREEEEEEER2RAHEME 6.4mg/dl— 8.44mg/dI(# L,
1998) o AW 2 f FE 8.34mg/dl ~ HE 8.55mg/dl ~ EPE'E
§.54mg/d| SWMBEMBERME EARHREEEN > KERRB
FHRFROA B E MR o AR R R EG S
HOoNPRSREHANREESEN —BREIH RS - TS
f—-ERNEERNEE M@ -
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(Z)RFH& (blood urea nitrogen; BUN)

REAREODENEBRABEY EEMEE F i BUN
SRERBEFGRE » MF BUN X ¥ (& 8-20mg/dl » — #§
fREAMBMNN —RFEES - EHRES LA - HEHEE
EH#H » HR P R%E R (urea nitrogen) HE it B & 38 fn » K 7
M BUNBEFAZEE - REBE —REBENDAUHIE K
WERE—BEMNES - BUN ¥ K5 8 % 09 % (L (8 K,
1990b) BERFNERI ML  BUNERBRER KN
fb(BEHE, 1992)> 5/ B BUN % FAHESFEBS I EaFHie
MoEFAH - EREHRABINFESERENRE  RAHK
& ABESERAAOTE o AW XN BUN FHELE 15.6
~173mg/dl ZfH " HP IANBBRERE ERE—-FTHER-

(=)o & AL BF 8% (serum creatinine; Af# M & Cr B &)

MENFEEARE RESSEAVENERARBNE
o BIANIEBEHERSBELNEAY  LWARILEFBY
ELEBR BEBAAK—EO R KREE A ARG &R
e - EHUREARCBAEBMEWE R - M55 5
MEEEBME 0.5~1.1mg/dl; ZZ ¥ 0.4~0.8mg/dl » B M 8 L& %
BoABNOEIFRET22RABEREE IEBHBETE
BERAK MECrBERSSRA - EHRHEMBMSHEE -
REAN—RUEEHAFEROOLE Cr@-MUSAESH &N
%o EAREN20% 300 @R AKRBE &FTINE: R
THENEHAMINEEE > REE& K(1990a: 1990b)H 2
BH—BRERAEENA BABETRAEEEHE > &
SEBRIME CrBEERBE LR SABRE  FTARE —B
MRt AENE CriBEEEE0ERELR 8N
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ENSBRNBEER  EXEETRERBENGFBE B
BN EESEHEHVE - FAHEZBRESHENME Cr REEEHE
EH EREE(FEY 1.05mg/dl)» RRAEBHEMU A RNEH
JIMEEREN BEEEHHERE2MmMEF Cr EAH—
o ETREBHBEBEMETR  HER - BRHEAFTANOHE
HGZ(—mHZ2EREHZRECREMEO07-14mg/dl BIEFE #H)-
(pg )GOT & GPT

GOT(glutamate oxaloacetate transaminase ; %% i B8 — & B
| Z T # ;B %) ~ GPT(glutamate pyruvate transaminase ; %% %
M-FAHAREEBERMEEFELAAOES MIRANR
EENEPHBRESR EMEIBSR  KEXEBHM
Wb AEMENBERELEEAS  —BREZERFREFESB
tEEREMEBEEE22H HEEERAEHWENS
LA YRR KB GOT & 8~ 28IU/L ; GPT £ 5~ 35IU/L »
A BN - LU %A GOT GPT & 7% » K It % 713E 8 4% 7
RELA » HES % GOT/GPT fE KB 1(F £ 1L%E, 1997) &K
MEZRER SERZHOGOT-GPTHEEEZ=RE > H
H GOT~-GPT & E#ESE > X GOT/GPT EAHA K® 1
HEEHEBECHHUBERAT  ARSEERTS » HE E—
SERAE o ]

EHBROBBRRIORE  RLEE—EHNHFRA
Mo 4R F B M HE B A K A & Il (Staeubli et al, 1986) » A #F
PR S A — R E(E S, 1985) 5T H £ ¥ HI 48 % M B,
RiMESE &S R M® I (Green & Fraser, 1988) » a1 X # A
EBHEESRBOENRDBENES & T K EEDFRREE
Z (AR, 1982)  EMZAMNWEHABHEIB  TENHRT
Emam -RAESHE R R —ERRRIAINBE A LA & e D
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MEMNFREACSHENBRASERIMWER» E—5
HEHE AT RBREOMEESARML REAES
SREBRE -

2~ &H

REEFETANEHHEE  CBEHIMANEL FRE
EEHR HMBECRIBREZIFAAEENLE » A5
REREE 20 A - GH26 A~ REI5A - 8BF 15 A -
WHE A -BRIOASEAERABN S > MBEHLELKREE
HEROMHBHNEE SRS HBAHNOT
(R ERBEEFRERSE AERENES  DEKE

ERE SHAFERNEEES o
(Z)FRMBEAOTMRE ORARE OER=% @x

RIEE - HBAM/PREH - B8 - % -
(E)EMRBUBRERS > EEAREKEE D EE; M/ K

BAISEHEEEEZRELE -
(MMmMTERERERTHAREESN > Kt g H2BEE R

M In fiE 2 4 fE 0 H O E B PR B A I R R BB B B A

PR e
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