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Abstrack  Background: The mta\se efforts made during 3week stage rams may reduce iron
bolism and h 1 These efforts may ncrease the levels of creulating
muscle damage ma{kemandsome All of these physaologacal changes may have negative

consequences not only for the performance of athletes but also for their health. The main aim of
this study was toevaluate the effects of supplementation with 80 mg/ day of iron on haematological

tisol and biochemical muscle indi on elite male cyclists during the week
stage race the Viedla a Espafta. Cr dary aim was b une whether the b logacal profle
iaked with lar damage f and cortisol. Methods: Eighteen elite male cyclists

f{om two teams were randomly assigned to one of bwe groups: (1) control group (CG, n = 9; age:
261 + 46 years; maximum oxygen uptake per kg 8.0 £ 5.4 mL/kg/ min) or (2) group teated with
80 myg/day iron (00 mg of iron protein succinylate, ITG, =9 age: 257 + 6.4 years; maximum owygen
uptake per kg 776 6.5 mL kg min). The eyclists were subjected to blood sts one week befon:
the start of the race (T1) and after 4 weeks of treatment, coincding with the end of the competition
(T2). Iron metabolism parameters, muscle damage indicators and serum cortisol wene assessed.
Repeated-measures ANOVA with group as a factor (GC and ITG) were used to examine the differences
between gmups ﬂ\(oughault‘m study (lime x group) afler iron supplementation treatment. Results:

wene d between groups throughout the study in the group-by-time
interaction and changes in serum iron (GC: —&93 £+ 10.35% va. ITG: 0.60 £ 8.64%; p = 0L018), ferritin
(GC: —13.88 + 2353% va ITG: 9108 + 118.307%; p = (L004), haemoglobin (GC: 100 £ 3.32% va ITG:
13.04 + 5.64%; p < 0L.001), haematocrit (GG —117 £+ 378% va ITG:7.32 + 3.92%; p < (.001) and cortisol
(GC: 2474 £ 25.84% va. ITG: -13.54 £ 1361%; p= mxb) However, msagmﬁcant group-by-time

inkeraction was observed for the dreulating muscle b rk Addi negative
correlations of serum ifon, h globi and h it with muscle circulating bi kers and
cortisol (p < 0.05) wene ob d. Conclusi Oral iren suppl with 80 mg/ day iron
{800 myg of iron protein succiny late) eflectively p d a decline in h. logical p

Nutrients 2013, 17, 505 dat 103390, rard 1030500 wwwsdplcoms ffourmal {ratrents
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o T5: HHBANBITEIEYS, BRIRIGEHREAKEHERITEFHRASINLESE. MEMZINER eSS B INRGIRE
MIFI—LHRAKYE, XS AR O fe R IME ) RAVRIFIGRER ;

o HiY: THAHEAHBERNBITENEF, #5780 mo/dEkXIAFEMBITEFMKSE. MiBERREEFNALENIERIFN; MK
FRALRESIPHRGS SRR RS X,

hiE

® 18ZBITEFMID AMAE: (1) XHRA(CGH, n=9; Fif: 26.1+4.6%5; BLAFRANEBEE: 78.0£5.4 mL/kg/min); (2) 80 mg/d¥kthze
Fiar4E(800 mgERIFIHEREE (FEEF) |, ITGHH, n=9; Fig: 25.7+6.4%5; B AFHAEREE: 77.626.5 mL/kg/min)

® WXLBRITHFIEMRELLEFREI—RB(T)FEZ4AHIRFETET2: WES=F)HITMKREN. WEXABHSE. RRGIRE

NN =IpH Y S

SR

o FAMBHKFEEEEFRITFER (GC: -8.93+£10.35% vs. ITG: 0.60+8.64%; p=0.018);

® HAUEFKFEEEFRITFER (GC: -13.88+423.53% vs. ITG: 91.08+118.30%; p=0.004);

o MAMIERFKFEBEFRITFEESR (GC: 10.00£3.32% vs. ITG:13.04+5.64%; p<0.001);

o HMAEMMBLLSEEERITFEESR (GC: -1.17+£3.78% vs. ITG: 7.32+3.92%; p<0.001);

o WA EEKFEEREFRITFER(GC: 24.74+25.84% vs. ITG: —=13.54+13.61%; p=0.005);

* HABHINALENTEWIBEESER. WHt, MiFHk. MOEEFMMMIBLE SERINAEIFSIFRRESE B&EREX (p<0.05)
it

o

MAkEx#h7E7I80 mg/d(800 moERIRIAEEL (FFEF]) )ReARUMHHMAFSHLBRX. KER. MAEBFMIMABLLE)AITEE,

o e

le5h, FRBRMRFSHSNARESHERY) 138 2 A Hr i B 515 0
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- GE—MEENYEEAE, WESAENRESENER, LESEER
BT=E RENmNED S, WEFELEL;

RIZINMBEN U ESRERBETEEaIRNMAER(Hb), $KEH
(FER)HMiEtk(sFe)ikE, SHIEMNRLETHRRZBVEHRZRKE, X
ESHEFNEERREZ—145,
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RIARGIREDEIKFE oy
- EOEHEBRY® (FZR) BITEINARIR
hirnEWHEERK, REREBGRNE TE
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3. MR (CO)FIEA AL ATEITG) BT AL 3 BE (TN MR F S 4
REABR
Group T1 T2 p 12 p P E
Transferrin (mg/dL) v 5T, ITGAT2MRINESERBMEEER
cG 2433 + 25.4 234 .4 + 24.2 0195 0.097 5 (T1: 35.5£10.0 vs. T2: 31.1+£12.9%,
ITG 2320+ 186 2423+ 44.4 : : - p=0.025) ;
o Transferrin Saturation Index (%) v S5TUEL, ITGAT2MRNMERES (T1:
TG 551100 311+ 1po& 0025) 0248 . 6.9%0.3 vs. T2: 7.1£0.3g/L, p=0.017) F1
L N B . . ) 4 . . 6
Total Protein (g/dL) : HEg (T1: 458*%10&;3 YS. T2: 5.0+0.2x10%/ulL,
CG 7.0+ 0.3 7.0+ 0.6 o 0990 . p<0.001) ZEIBI;
TG 69+ 0.3 71+£03% ) ' v CGATIMIT2Z BN INRF S EREEER
Red Blood Cells (x10° cells/uL) (p>0.05) :
e 49104 49104 Eeueeteseatssaeressaerenaeasiaeaeseaeae s eAeaEseAea e s eAeaEeEeRe s eaeRe s eaeRe s eaeaersaearrne [ ]
fite 48403 50028  <0001) 0815

IRIHFAURIARERIAR(CG vs. ITOEREER. & IPMIHAHE, RARTIST2AEEEE
F(p< 0.05),

& 1% % A W4y B 52 1F 8
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a) Serum Iron (SFe) b) Ferritin (FER)
P=0.018 P =0.004
*
200- 300-
@ CG -0 CG
- (TG - TG
150 200-
3 : E
=1 o
= S =
1004 ] TTTTtremee- 4 100-
50 T T 0 T
O <V &N ¥
c) Hemoglohin (Hb) d) Hematocrit (Hct)
P <0.001 P < 0.001
18- 55-
# -0 CG % -0 CG
174 - TG - TG
504
. 164
&= ==
16+
454
14
13 T T 40

SRR R, BENESEXE/ERANMBE®S(p=0.018),
%95%5 (p=0.004) . M4 ZEH (p < 0.001) . IM4H
fBtbks (p<0.001) HWBERITEER;

T2MER, 5ECGHI K, ITG4H M M & &
(CG:98.9+15.8 vs. ITG:116.7+14.4ug/dL), #%E
H (CG:104.7+41.2 vs. 1TG:231.0£62.0 ng/mL) .
MaIEH (CG:15.0£1.2 vs. 1TG:16.6+0.5g/L;) .
MZARELLE (CG:44.1+3.0 vs. ITG: 49.7+2.0%) 1§
EBEEIN (p<0.05);

@

E 2 R 2 &
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El2. CGHIITGEBIANAIRAIFRSHI(CK, LDHFIMb)F0RZES) T1F0T 2k ERAIFHE £ SD

a) Creatine Kinase (CK) b) Lactate dehydrogenase (LDH)
P =0.083 P=0137
600
500- ° CG -e- CG
400+
o 300+ I .
= =]
2004 200+
100
0 . 0 r T
2N R A~ <
c) Myoglobin (Mb) d) Cortisol (C)
P=0.108 P =0.005
35 30
-8 CG -8- CG
- |TG - TG
304 )
2 T P &
£ 254 = -
> = 2
10
204
15 T o
A N AN <¥

&: FPRIFEAURE, RARTIST2EBEZEER(p< 0.05)

Zn

4

v

E #F B 4F & 2

SZRER, RENESEXREER, MAEBINRRGIRE
'—T@ (CK. LDH, Mb) BWERI+FES

HRXIEE oS, ITGAT2MEST1#HEL, CKEZ[F
/£ (T1:306.7+56.12U1/L vs.T2:260.8+66.3Ul/L;
p<0.05) ;

ITGHT2MEBST148LL, LDH (T1:378.3+112.2 vs.
T2:296.6 +89.6UI/L) #Mb (T1:23.3+6.3 vs.
T2:24.2+5.8ng/mL) ETEFEE, BRRERITFE
2 (p>0.05) ;

XKTFREREE, AEANAREE, MAKRNESEREE
HEREZEZES(T1 vs. T2) (p = 0.005); CGHT2MER
R & BB 8 & #® m ( T1:15.4 + 3.2vs.
T2:19.3+6.1mg/dL); AMITGEAT2MEST148tL,
F FE B &8 F B &8 % ( T1:16.2 + 5.9vs.
T2:15.1 £ 23mg/dL) , BEEREHUHZER
(p>0.05) ;

WP 1% 5 A0 B A3
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v sFe5LDH(r=-0.944;p<0.001). Mb (r=-0.924;p<0.001), CK (r=-0.915;p<0.001)EEERHE*X,
sFe5CEFERMERX(r=-0.596;p =0.011);

v HbSFFEBIRIRELDH (r=-0.986;p<0.001), Mb (r=-0.994;p<0.001), CK (r=-
0.996;p<0.001) EREMNHEX, HbEHRCERSHNHHEX(r=-0.910;p<0.001);

v FERELDH(r=-0.643;p=0.003), Mb (r=-0.643;p=0.003)f1CK (r=-0.701;p=0.00 B EF-FE R
HX, FEREECESE®EX(r=-0.962;p<0.001),
.

4. SHRSSAXHIMRFSHENAENERIEXMYE

sFe Hb FER
LDH —(.944 ** —(0.986 ** —0.643 *
Mb —(.924 ** —(0.994 ** —0.643 *
CK —(0.915 ** —0.996 ** —0.701 *
C —0.596 * —0.910 ** —0.962 **

*p < 0.005. ** p < 0.001.
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AR =N =y a e

A (T1-T2)
MMM AAA A @ @ cG
2001 B3 116
100+
59
0+
'100 ] | 1 ] ] | | I

EBERTERFRERS(T2-T1), E1HERFOTHAESHNE S LRIEN. [EERTKR

(TASMEXRTHRTNSME, RZTIA

sFe: Mi&tk; FER: MiB4KEE; Hb: MMM, Hct: MAAMEHE; CK: HUEHES; LDH:

FBIHEES, Mb: fLOER,; C: KEE ; * AFEEEER, p<0.05

E 2 R & 2

5CGAME, ITGHMKRSE NsFe(CG:-8.93+10.35% vs

ITG: 0.60 £ 8.64%), Hb (CG:-0.41 £ 3.32% vs ITG:
130.4 £ 5.64%), Hct (CG:-1.17 = 3.78 vs ITG:

7.32 = 3.92%)FMIFER(CG:-13.88 = 23.53% vs ITG:
91.08+118.3%)BZE1EMN(p<0.05)

Hk, CGERNIMARRGEERWCK (CG: 28.27+100.25% vs.
ITG:-53.53+29.18%). Mb (CG: 3.86+7.94% vs. ITG:-

4.15 + 8.15%)MZHEE(CG:24.74 + 25.84% vs. ITG:-
13.54113.61T%)MNBEDSHZTHEZSFITGA (p<0.05),
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v ERIRIRRG GEEF) STREGEREMERSEE. MiEREEMAMELE
EEIEM,

F|AIRIERIG FEESF) ATEINEH. SEH. MAHEE MM S EZ1E0,
FERIARE GEEF) ST RN RRGITSIEMEE, RREERIEH TEEE,
MmiEsk. MAERBNSHERSIREMIREHTIREREEIZ BEHEX,;
BERIARY GEER) BT BRILGFSESTEIEN, ARG BEFET

MREEIRIAERE (IEEF)) sEBAxutIHMKRFSH(MBX. %ER. MAERM
MABRBELZ)RI TR, 1ok, RREERUtIERANRIER.
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