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o Wit BRMEAREEEEET 2N —EREBNILER  H2EE5BRBR
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£V BRS HR M MR ZIF P BHERFN 10002 B mIRE L2
¥ (Sciler, Nagel & Franz, 1989) @ 2RI LMK - (HAIRH20KATHK » FHBE
BEERANHABESOAE - BRBRHIRE - 5K 2 E MR 24/ NFRFFERHE
B (SERREEBETE1S50-240 0 H) HEAMBE ~ MR RAT WM EE (Seiler,
Nage! & Franz, 1992) » {BULEFFFC RS EH (B4/DFF) B0 KRBTSR 40 8t 8 = EE R
MLt SRR E R BIER - LT > Rama® A (1994) HERET T1002 i
% (#98-12/ ) BERFEAR) ZUMEREML - WERE R I L 2 SIS, - ARt RIE T
BEHINA AT 2 2 R1EE -

BiF HMEWEHAENFI6 KABEZTIO0AEHBEEMRELZBERE
{Fallon, Sivyer, Sivyer & Dara, 1999) > (B ERRAIL B EEH HGE RSN REETS
Ho BthihEFHRED 8L MR EBRMLGERE s Kt » KFFCHEEST T2002FH
PRARER B L A B IAUTE M 24/ NEFSSHEEE | 2R T 24/ \RRBR BRI » RIEIAIR
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THERR B ~ M /MR ~ B inERE H 5340 ~ A fER B RS 1 -

(=) m#L 3% ~ £Lm BRFE R B K& M/ 4R (haemoglobin, red cell parameters and
platelets ) : fEALIMBREY ~ MALF - MERAFE - FIHYMIKER - FIIALMERD
HL% B ~ 3940 M R AL FRIBE ~ KL ER A/ N7 5 B R UM/ MR ©

(PY) BImMEK B 758 (total and differential white cell counts) : 8 MEKY ~ g ch
PEER ~ WREER ~ BIALER ~ PR ALER R PEMRPERK o
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IH H 75 5 8 2 285

i (R) 45.1 2.64 26.0-55.0
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= AT SIRAT MERBE ~ MATRBE R MREN (M%) EHE24/ NS B%
B 5 A B 2 B 1 348 {1 BRI AT AE L A SRR 2 B o (E AR A8 RS R 0 K AL
ES B ERER (p<.05) 5 Hb UAR B MEBRIE ('p<.05) » LRERE
R ES LR

4 MR AR T B 21 R B a8/ N L U AT B 2 B BB EIR
HAEAVEEE R RAT SHE ('p<.05 ) o FSHIAT MER MAT M KT % 48/ BB
BETEE ('p<.05) ¢ ERERBORAMENELR -

7 KIAT [ BR AT 5% B AT MER A/ 1N/ M B A B e B IS M R 2 2

It/ B P B B R B0 KA BB BB IR (p<.05) ¢ (BAVSIRIEHE
48/ MM B B BB B S A (p<.05 ) °

e  HIIIERAERRA B ER MR

IH H = Hil 1A EI1R48HF ERFIK
FLIMER B X 1071 4.71+0.25+ 4.71+0.45*%  4.07+0.27°e 4.42+0.21°e+
AL (grat) 14.631£0.91%  14.58+1.17* 12.52£086%  13.81£0.69"¢
MIREH (%) 42.34£2.73*  42.37%£3.82" 37.33%3.15¢  40.27X1.84"
T MERAFA (1) 89.91+3.11" 90.05+3.37* 90.29 +3.50* 91.15+3,19%%
BIFTMIRMAT R (pe)  31.09%1.23 31.02%1.44 30.90%1.29 31.22+1.34
AT MIRMAL BB (wa) 34.5910.45 34441060 34241047 34.2510.64
FLMER A/ N EEE (%) 12.84£0.60 12.94£0.88 12.69£0.57 12.80£0.65

/MR X10%1

235.45+47.27+% 248.91+46.95 209.82+58.28'% 280.27+67.23

‘p<.0SEIFEATEALL : ep<.0SEHRRENLIMLL |
p<.05EHFE R 48/ NIFAHLL + 'p< OSEHEKRFIRMLL
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('p<.05) + HEFERFIORKE O MBBEEZFNRLEAE ('p<05) -
FEME LR ~ WREER ~ WEFALER KPERRIERR YT AT 303 > BRAILIRE KRR (R
MWIRR @) FHT - TRS/NERFIR (°p<.05) » [HIEF RS/ NFIMKIRERTRIKT -
FEMRYH - MARIRPELR/NERES - BEREERBIRARIEERENE : A
TEE LA ER IR ES A R ER -
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H mEREL X 109/1 4.95+1.05¢ 11.87%1.46™ 5.83+1.09"® 5.95+1.45%
IR (%) 56.02+6.69°  76.43%6.28" 57.66+t7.28%  57.93%+9.16¢
WMEBER (%) 33.10+6.94 14.47£4.82°+ 30.89+6.42¢  32.15+8.07¢
HEK (%) 7.83+3.58 8.21+2.84 9.34+2.77° 7.15+1.91*
FE{RALER X 109/1 2.07%1.01¢ 0.20%£0.19* 1.75£0.76¢ 1.80+1.20°
FEERIEER X 109/1 0.96+0.19¢ 0.68+0.24"+ 0.82+0.25 0.991+0.28°

‘p<OSEIEERIEFHLL ; ep<.OSEHEEIRANZLIMLL ;
p<.05BIEE1% 48/ MNFFALL ¢ *p< 05BAEER KL

=~ BAEERECiER S 2Tk

Eh 2% Y 0T S5 3R SR B AR A B AR R R A 1L - TE24/ 0 BE R B RIIART ~ BT EK
WA OR » HAEMEHEEREHEN -

i HRBERBRAOERMNENMELRERNLNZEEHBEENSRENNE
('p<.05)  BREEHMESN - B EERERNLETEHEENERER48/ R
(*p<.05) REEZFIR ('p<.05) e

=00  SULHERME L iER B2 W1

15 = # il FEREA FiLAsHs EREIX

MBS xgran) 64.45127.95¢ 117.00£52.66™* 70.181£44.88% 103.36142.15*
FEEAE S T (emo) 361.00£31.38¢ 372.18+£30.93™* 357.64+35.43° 356.36+30.75"®
AR (2) 17.73£8.05¢  31.09+13.32° 19.274+11.62* 29.18+11.70*
FENEAL 3 (mgra) 0.68+0.17¢ 1.50£0.57**  0.80+045¢  0.70+0.24¢

E AL (mgra) 0.15%0.02¢ 0.41£0.17" 0.190.02¢ 0.160.02@
‘p<.OSELEERIfEFHLL 5 *p<.OSEAEELHNZIFHLL 5 ‘
p<.OSEL B R AR/ NIFFHLY 5 'p< OSERBHRFORML

B it
— ~ FIIMERAE R BRI R BME 1R

AARZAEEFH ZALMER (red blood cell, RBC )~ M#4LFE ( haemoglobin,
Hb) - MERBFMESKMEEE (haematocrit, Het ) Z{ESELEFHEN > ERTEEMS
MR - RN EERBA4SPRNERIR L ZTHHEA MW 2 H IS EENEDE
HIME (p<.05) > It —# 5 8L 5 iff 95 28 0 R 5 R A T 70 38R & 0 Sl I BR A B 23R 5S¢ 1T
EHAMPFERAE—B (Szygula, 1990 : Weight, 1993 ) o
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ERERBASNGIERFIREAMREY - MAZERDEFNERESEHRRE
RAWIFMERAMER : BAERN LI NREMZ BB HE BEEE
R(REZ) BRAMKRAERZEFHFHEAC - MERBERBIRNEESEAMNIIR
S RuJeEEARESFMEHAKMIREBEESM (Smith, 1995 ) « AJARYLT MER
SEFE/I20KR  EEFEBET » BRXKOE 190 MERHEL » R > iR ER
B PR B & MRAL MERAI B > KRR E R EFEE » Kt > 440K
BEFERBECHRESE - BREP—HERE  AMRIVKILFERNRFHESHER
HFEY > RS FEA MR E AN EMERER -

BIEHMIKAEM ( mean cell volume, MCV )~ B MATFEE ( mean cell
haemoglobin, MCH ) ~ FIIMA FEHEE (mean cell haemoglobin concentration,
MCHC) ZEEAAI MR A N R ERE RN T MERISR > EFF - BRI - &
43R RBEBIRCHEITEREERN BR > AMRZHERERBIRNEH K
AMERPEMITMREEFE > MELmMRA/ R BESBFERN -

g4 fn/hH (platelets ) BERTEBRBHANL] - BB W E BB BORHESIEE
IS AT - B EFEERN (140-400 X1071) > Hit » ZHFE W MF B I24/ 65
R BRI A &M RA BB MIERE IR -

— - BIIXRAD B RICER

RIGMAE S MERT] 73 SRR - KEER - BZER - BRARREBRERER
i ME TAhXREs - MEPXUETIHREERY » (hHMEKN40%-60% » B
FUREE: —# THMKIGL ) KLZ2HEEHHIRMEMN (BRKA > 1998) -

AR AERIW 2 B MIRE K FAIK (neutrophils ) B HIIEENF B H M
R BFEHEREESE K- RE—R42.1952BZEBEHR M (Nordvall,
1998 ) ~ 100’28 (Rama % A,1994) F24/NEFRBHRBHRIM ( Nagel, Seiler & Franz,
1992) ZHAERME—2 - PO MIKIE L E (neutrophilia) IFAEBBE - FESHY)
HiSE HH SR R ED B2 S & b M IREdemargination » K E M (cortisol ) A FHarE
TG 8 R BRI E I S R BB RGE LMW+ (chemotactic factors)
(Pyne, 1994 ) MEZMH FEBRERNMEFHGHE -

#EIK (lymphocytes ) BB EXPEHRMER - (EAMEKAI30%-50% » HEER
MR IT2EMR T ERAEALRE HPAMKREESHE R R EAKTERE
B Bt SRR HEEKEmMEE > AEIRGHEBED - ARRAMRCERRBERN L < EEE
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EMEREAMRN - B EREREGEE  —& R R AR 24/ N BRE R
fINagelF A (1992) CHRKERE—H - REEWT IHMORIRED AR ER
FHE R H A EERDIRE - #Nieman (1999) RIEBRMBEENE®R3- 70 \E 228
MBS RERE At » EHRBANTHCRANHERBENOEBHEEES (&X
£ 1994 ) {BNieman®F ATEH 202 L M RIMEF IR ESH — M A QBRI
o AIERERENNBLR P RERBEREEELEBEZMEM (Nieman,
2000) - EAMFF > BERKCIREERBERNLBE  EEERHNERUHRAR
SMAER » OB BEAELRED > BEHER R ERES B8/ EIR % T
EEREZRMNERE - FREZF2EEFAM EERRAES > TETRERLER
ZHR > HIRREANiemanfIH 7R ALl - 7 #E S8 F 48 85 36k e 4 B {5 0 LR F7 A0
BRI R IERETIERE -

BEALER (cosinophils ) RIEEEMEIR (basophils ) MR BEHIZITEZOENE
R fiE : (B H AR AT - BHRAK) - BB N EREHoRYEESELEEA -

= ~ SCHERE{CER B LB

MiFE (serum ferritin, Fe ) WBBHEBZIZ R ESBOREENENEY
RN B R ENRY o 17 35 0 7 B8 I 2 [ BR 1R ] RE BRAT MERAE B 2 A RE 0 (HR %
AR BRI BRASHNEERFIRHELHEIEEEN - h—&HE
Seiler ~ Nagel Bt Fallon B F04E RAH— B - SeilerZ A (1989) BMAESHI 2081
1000 ABMHE > HiESRERFH = RISEZNENIEN > SR DS 10X H/E
MEEW TR  BONERENE - NagelB A (1992) 2FFF24/NEF B 5% 5 R0 3 5
REBEFRF 4 /FFH AL %%m%iﬂm%ﬁﬁﬁ%tﬁ%ﬁlﬁﬂ’ﬂf@m%ﬁﬁﬂ‘% ' B E
AR BIREE - BENERENE (Nagel, Sciler & Franz, 1992) » TT{&Nagelfty
FRREKEIRBEE > Bt » ARREERSEHE o FallonZ A (1999) 3894
(738~ 2% ) BEFHEI6KANTR 16002 BEIMC MKk LIB R RAERE » mSEE
FARBNAARAELRS  HEEETH  BEBI6RERNLEIEESNEY
& -

AW FREEEAE S S (total iron binding capacity, TIBC ) REKBIFIE (transferrin
saturation ) B {LIEM HEINE B —2 - PERHERINERBEEFIREENSR
REIZHR  HHREERNZ - MERBERNLESES TENMERBRTEER N
P8 (ferritin) BHB S A - GRS S N REBIMNE 2 2 76 88 5 55 5 0058 1
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MRS AL BEERIN D - SeilerfIARIE R EE 20K NHITT 1000 B H A
MEHENEER - BEBABMB A (SeilerF A, 1989) : FallonF A (1999 ) KIHH
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1999 ) - FEZHRFHBMBEHIRE > BEFENLEPHREETH  AAXBRESS
JTEEMANE R EENL C EHEEN SR EE  EHBCNEEFEGERN -

FEREAL% (total-bilirubin, T-BIL ) BLE &AL #FE (direct- bilirubin,D-BIL) ZiE
A1, 1mg/d150.2mg/d] : BESFUEEGHIEHRERBMINBRE - AHRZ
ISR ERBAER BRI ZEEENGREN - BRISHFREBREIR - #
BHRENZME (1.50£0.57mg/d1520.41 20.17mg/d] ) @HEEHE » WP EL BN
BEENMKTE 2 EH KA ERZEEMBIIFEEEBLEREZAXHAENR
W oHE R HE RN EBERABMER - Jordan FA (1998) MU RIEH - ER
el 0 i ) 3 8 A itk B2 A 7 I P L it 3% AT 3B 4 & S D % S IR DS B0 34 AT ofm BR S
BN BER -
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Changes in haematological parameters and iron
metabolism associated with a 24-hour ultramarathon

Huey-June Wu

Chinese Culture University
Yijen Huang, Sandy Tan
Soochow University

Abstract

The purpose of this study was to investigate haematological variables and iron
related changes in a 24 hours ultramarathon race. Ten male and one female
participants, with mean age of 45.1%£2.64 yr, height of 166.86.23 c¢cm and
weight of 60.6£6.96 kg, in the 2002 International 24h Race IAU Asia 24-Hour
Championship. Blood samples were obtained from participants before, at the end
of the event, after 48 hours and 9 days. Samples were analysed by standard
methods for red blood cell, hemoglobin, haematocrit, mean cell volume, mean cell
hemoglobin, mean cell hemoglobin concentration, platelets, total white cell count
and differential, serum ferritin, total iron binding capacity, percentage transferrin
saturation, total bilirubin and direct bilirubin. A significant decrease ( p<.05 ) in
red blood cell, hemoglobin and haematocrit was found after the race 48hr and 9
days, but the mean cell volume, mean cell hemoglobin, mean cell hemoglobin
concentration and platelets remained unchanged. Althoug significant rise ( p<.05 )
in the number of white cell count and neutrophils was found after the race, the
lymphocytes counted unchanged. The following variables increased at the end of
the event compare to before ( p<.05 ): serum ferritin, total iron binding capacity,
percentage transferrin saturation, total bilirubin and direct bilirubin.
Ultramarathon running is associated with a wide range of changes in
haematological parameters, many of which are related to injury. These should not
confused with indicators of disease.

Key words: 24 hour ultramarathon, haematological parameters, red cell parameters,
total and differential white cell count, iron metabolism
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