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Change of Blood test items in Each Phase of Yearly Training Period in
Collegiate EKIDEN Runners

Kenji Beppu, Inkwan Hwang
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N7216 44 Th 5. WEHO HRNFEB L K sikk L —
ZNWZBIF AN MELFEO 1913 Table 1 ISR L7z D
Thab. b, SEHEDK RE, FKIEDE, BIRTE
#) IZBI L Cid, InBody430 (Biospasth#) % v C
e % it L 7.

AL, 20124E2 A BREIRR AT TO117 A
THY, HRBHORYHE & AMBICET 545N
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Physical characteristics and best records of subjects

Best record

. . . Lean bod
Subjects Age Weight Height % Fat mass Y
(n=16) (years) (kg) (cm) (%) (ke) 5000 m 10000 m Half marathon
g race race race
Mean 20.4 58.2 167.8 10.2 52.0 14'12"09 29'18"46 64'27"69
S.D. 1.2 44 7.2 2.6 2.9 12"19 19"66 65"84
Table 2. Periodization of main training programs for regular runners of the EKIDEN team in 2012
. - Days for
Matutinal-training . . .
Month Season Period Main-training menu complete
menu
rest
3% BCT + 8 km~10 km run (time for 1 km: 3'10"-20")
February | %16 km run (time for 1 km: 3'30"-45") + 1000 m 3
Speed training . o
phase (time for 1 km: 2'50")
March | First half track race 12 km 31000 m x 5 set (time for 1 km: 2'45"-50") 3
(From February ) pacerun %300 m x5 X3 set
April (time for 1 km: . i S 2
pri to July) 330"-400") % BCT + 8 km~16 km run (time for 1 km: 3'30"-40")
May Track race | 3 16 km~20 km road run (time for 1 km: 3'20"-30") 2
June phase % 16 km run (time for 1 km: 3'15"-20") 4
July %1000 m x5 (time for 1 km: 2'55") 5
¥ AM (BCT + Jogging)
August 12 km~20 km ¥ PM 5
pace run Training camp | - Cross-country (20 km~25 km run)
Second half load (time for 1 km: phase - 16 km run (time for 1 km: 3'15"-20")
September econd hattioa 3'30"-3'45") - 5km+2 km run (time for 5 km: 15'15") 4
season + 30 km road run (time: 1:45'-50")
(From August < BCT+8km . (time for 1 km: 330"40")
October to December) 8 km~20 km % BCT+8 16 km run (time for 1 km: 3'30"-40 4
ace run Road race % 16 km pace run (time for 1 km: 3'20"-30")
November . P 3 20 km-25 km road run (time for 1 km: 3'30"-4'00") 4
(time for 1 km: phase §
330"_4'00") #1000 m-3000 m run X 2-3 set 5
December (time for 1 km: 2'55"-3'00")

*This menu is the main contents of regular runners. *BCT: Base control training (Developed stabilization training of 24 item)
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ZFOFHBEFIZOWTTHAICHL, £ V74 —2A4
F-arytery b2 ThoBBLE B, KIFZIC
BT BHEN, A HRORE R OMHRIER IO W T
&, HARERAMAEERZBZOKRELEHOT
H5H KRBT 1 9 101-HO8 7).

2. AIREBRUTGE

FEATHEEICE L CIE, HRAEL, 2oz RIS
FEtL72b 0z AMOETHEEE L7z, 3512, EAT
FEEE, BEPOIRRSINDE X, Y OMBERX=Z2—D
FEATHRME (LUF Main JilE & 3 %) & AHEE DAL Otk
B ZI2B W CETH Y9 H EMISAT - 2 MEE ok
TTEREE 2 B e~ A ¥ v — 2, SREF L 7B AT EREE
(LLF Voluntary Bl & 3 %), W52 &b¥ 72 ETT
P (LUT Total BEBE L 3 5) D3OI HL7:. 4B,
ETHEECY + =3IV 7Ty TR =N T D
HEEZE TR Tu v,

M AR OLB % A 5720, 4 H 1Ay
({7 v 7 =X RmREHN), 6 AR (i —X
YT, 9 AR (At a s TR, 12 Ay
(B — F L — R ARHHT) o454 MR 2 F i L 72.
B, KRNI BT 2RI HIZERZAERE L L,
WNEEDRES 5 BT O—FIZEE L, 1ZIZFERX
A ZEECCINERIR & D 18 mIFRIM L 72, 15 57zl
WM & 0B L, AALeE A BT R ORE A 71
ANy AT AERAEHE) 2 HC TN fro7z. K
WFIEIC BT 2 ER0HTIHE & ISR L TIE, £
HMIHH & LTIt o> RBC (LHEfi : 438~577 X 10"/pl -
PR L —HF— 12k B 70— 4 b X bo—E=ER
HEHukh 7750, Hb (FE#EfE  13.6~18.3 g/dl - SLS-Hb
), Ht (E#EAH @ 40.4~51.9% - ARifiLER7 <V 232, #k
ferrum (LT Fe & Wg§, JEHEAH 0 60~190 pg/ dl- Mt
%) ©4HH, KUHOWGBRRGIRIELBIET 57
OOREFH & LCTIiLfif > CPK (JE#eAi : 48~259 U/D),
L Z ¥ A7 3 F — ¥ glutamic oxaloacetic transaminase
(LLF GOT & g5, 2E#EAi © 11~35U/1), glutamic
pyruvic transaminase (LA N GPT & g3, JE#efl : 11~
35 U/) B ONFLIR I /K F 8% 3% lactate dehydrogenase (LA
TLDH &9, Fe#efii - 115~245 U/l) ® 45 H % UV
% (JSCCHEHEALRIEE) IS TENENGHT 21T 5 72

3. HEHOIE

HONTTRCTOMEIL, Tl FEERFETRL7.
ERNICBT 2 FRICB I 2 EHOREICIE, —Ih
BN 21T\, ZOMBEREAEDLD - 72b DKt
L C Tukey D% HILEHE 24T 572, 72, KR
AT HLHE & g CPKAEYEM & OBfRICOVWTIRE 7
Vv OMBBRE W BB, WIh oLz
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BWTH WY 7 b SPSS (16.0] for Windows) % >,
fafa 5% R E HEmE L7z,

III. BERRUEBR

1. FRERCBIFIEL NU—=VIRNE EETIEREC
1T

EMICBU TR ML —o v Tar s A RONE
WZowTiE, Y—A Vit Q~7H) £¥y—X %Y
8~12H) I8, 2~3HD 27 HEEfTAE—F
AL, a~6 AETCO3r A% bI v 7 L—AM, 8~
IAD 25 A& B aEmt&EM, 10~12FTD35
FO—RL—2#E L7

F BN, WTRORTIC ST Sl
ZEM L7z, Y= A VEPETIEANRN—R & L THBE
12km Tlkm&720 353005 4 53Rtk O~R— A5
THY, ¥ — AV HPOEFEALAE PN 12 km~
20km @D 1km & 720 3437308205 3545 B i 0
NR—=2E%, O—FL— 2T HEES km~20 km @
Lkm 720 355305 5 455 Rith DR — 2% K
WicEE LTI 2. F2, AEONEIZOWTI,
EomIcE LTIl TRX—2Aa3 ¥y ba—) b
L — =~ 7 (Base Control Training * BCT * K WHi# 7
v —ORBEMNREA NI LR NE L2 N L —
=7 LCEE - R - REE—D D=y ME
R L & HUO SRR - B FE L 72 Stabilization Training
2408 RERL. FRICMAT, ¥Y—X Uik
FS Yy 2L —ZADAE— F@EEHHEEHWE LT
300 m~1000 m fiEED 4 > 7 —N— VRO F L —
SV T RFER, BT — A TIdu— FL—Z20#i6
D EEHGE LC5kmAikoOHiEEL L — 2 A —
FCIRY KT Z &%, 20 km~30 km A% O HiEE %
A b ==V FNENETH 7. Ld- T,
WR2FED ML —= v Z7ERHEZ RE LS55 L,
WEE A E— FL =2~ b, #Eiia—F
L~ ORI I ERERETE BT ML —
SV T RERLI-Z LU TH S (Table 2).

ERIC B 2 EATHIEEIC D WTA S &, Voluntary
FEEETIX, 2 A (271.4+38.0 km) DETHREEIC T
BRI T D EmDA SN, Fi25H (197.3+45.0
km) & 7 H (178.2+49.0 km) 134 & % &7 g0
MO LN (WIhd p<0.05). LaL, 8 (3244
38.0km) & 9 H (300.1+32.3km) TIIEATHikE DB
TE AT A S, 8 Hlid 2 FICHRTHEICR WEST
HigE 2R L7z (p<0.05). 9 HULBIZFH UMK T ofiin %
AL, 10 H (223.6+42.1km), 11 H (204.2+49.6 km),
12 7 (212.5+39.7km) xZhZh 2 A OETHEEE
HBELTHEBICEDL 72 (WFhd p<0.05). —7,
Main JiBECiX, 2H (283.3+33.6km) Lk 4 A5 5
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e s A SN, 5AS 12 A FTOMIZwTR
L2 HICHRTHEREICRVWETEMELZRLZ: G
379.4+49.5km, 6 H : 371.3+47.1km, 7 H : 4303+
440km, 8 A : 4431418 km, 9 H : 404.9+49.5 km,
10 H :427.5+42.9km, 11 H :379.6+42.0km, 12 :
427.7*31.4km, \¥hd p<0.05).

4 H @ Main Hi# & Voluntary Fi#f % I L CTA 5
L, 5AUZ12 A ETIRTO BT Main Higf
A% Voluntary Bl (2 LR THBEICRWETH#EZ R L
7z (Wi p<0.01).

Main #if & Voluntary Hif % &5t L 72 Total Biff 2
DWTAHDLE, 2H (554.0+349km) IZHRT3H
(476.5+453 km) TIIH B ETHBEOK T A S
N7z (p<0.05) 4%, 4 7 DRI fR 4 \ZHE N o 1) 3 4
b7z, ¥ 8 H (767.6=63.1km), 9 H (704.4=
49.6 km), 10 A (650.3+42.4km), 12 7 (639+39.4 km)
EENENABIETHEBESEIL 72 (WFhd p<
0.01) (Fig. 1).

2. IMF RBC - Ht * Hb - Fe iBEDEREIC DT

Z MBI H & LTI+ o RBC, Hb, Ht, Fe i
BED4HHOBEL 72 M RBCIZOWTADS
&, 41 (490.4+24.0x10%ul) & 6 H (493.3£20.1 %
10%/ul) I2HRT9 A (451.5+24.016.6 X 10%/ul) & 12 H
(468.1£20.6 X 10*/ul) WM TN A /R L7z, 129 H
4 HL 6 HICHRTHBIEWEZ R L (WIhd
p<0.05) (Fig. 2-A).

I He T, 4 5 (455£2.1%) L 6 H (452+1.4%)
(ZHARTIH (421+1.7%) L 12 (42.8+1.3%) 131K

900 -

800 -

Running distance (km)
T O - |
S o & & o
S & & & &
1 1 Il Il Il

200 -

TofmzrRL7z. OATIE4H L6 HICHRTHE
W EZ R L (Wb p<0.05), 12 Hik4 Hick
RTHBEIE N EZ R L7 (p<0.05) (Fig. 2-B).

M HbIZB W T, 41 (153209g/ul) L6
(16.1£0.6 g/ul) IZH~<_TIH (13.8£0.7g/ul) £ 121
(13909 g/ul) FE T oMM EZRLA. 9HE12H
F4HE 6 HICHRTEREAE BRIV iEZ R L7
(W¥hd p<0.05) (Fig.2-C).

MH FelZBWTd4H (123.8+238 ug/dl) £ 6 H
(119.7%21.2 pg/dD) (2T 9 A (74.1%19.6 pg/dD)
L1271 (64.8+16.4 pug/d) MK FZRL72. 9 & 12
HiZ4aHE 6 HIZHRTERENA BRI NMEZ R L
7z (w¥hd p<0.01) (Fig.2-D).

ARIFFEIC BT % Ifil RBC, Hb, Ht, Fe i £ 0 45 ¢ 1
MEMEDOBFEIZOWTHADL E, WFROBEHIZBW
THb4H L6 ATRIEFHMOM T EEZ/RL T
7205, 9 A & 12 HICB W TP ANIEH #FH P O i
ZRTHDDAFIHRTHERETZRLZ. 20
RRIZA DNy — X V&40 RBC, Hb, Ht, Fe
BREOK TP A ELE T, AL —=v 7
PR OES - N L—= v ZIPEORIMERE R T
ZFuY  RE, A~ b2y M O SRR AN
BT B L) TNETOMEMRE 7 & LT 28
RTHo7. F/z, I RBC, Ht, Hb, Fe ? 416 H Hr,
V=X UHPEDOI0 L 12 FITBWTIEF#IPHO T
DFICETFERLAEFIE, NEE164%, 10 HIC
BWTHbIZ4% (25%), Feld3% (19%), 12 HTIE
HbT5% (31%), FelcBWTh5% (31%) 2 Zh 2
WRL7z. B, Hb & FellBWTTRUTIIKT %

% —6—Main
—+—Voluntary

« —*Total

S ,@Q {§ &‘Bﬁ SQ?G »

W

$ & $ $
() & VQ &

& &
S &

S <9

Fig. 1. Changes in running distance of main and voluntary training, and the distance in total through the target period
#*; p<0.01, *: p<0.05 vs. February, **: p<0.01 (Main vs. Voluntary)
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RBC (Red blood cell count)
[438%7”(10‘/“9]

T T
April June September December

Hb(Hemoglobin)
[13.6~18.3g/d(]

April June September December

Ht (Hematocrit)
[40.5~51.9%]

April June September December

Fe (Ferrum/Iron)
[60~190pg/d]

April June September December

Fig. 2. Change of Red blood cell count (A), Hematocrit (B), Hemoglobin (C) and Ferrum (D) in April, June, September

and December through the target period

##: p<0.01, *: p<0.05 vs. April, *: p<0.01, " p<0.05 vs. June
(Dotted lines in each figure show the minimum value of a normal range)

MU ANB DTS %o 72 12 A %2 U IEF #iPH o 3
FLETHRUTEZRLEFOLETHMAZ RS &, IEHW
HiPAOETF 11 # OFHHEFTHMEL 630.7 km 12K L T,
TERULTF 2R L7z T 5 4 O T 638.4 km
ZRL, 1FEACETHEEEDOZEIIZRD SN h o 72h,
Hb & Fe EBEASIEF MBH O T RLL T IR T 278 L7258
T 5 LR 7 B A S £l & B Sz,
PLEo#EFH 5 A 5 N7z RBC, Hb, Ht, Fe 2% D #%
Ry 2 2L, BUnHiE e B & 32 RFOUE,
MhL—=r2Zi2BWT Ty 2 L—ARNNEZE
WE LZRIRET A — FORWHE 20 KL T
WAL D b, EfTHEESIENICRywa— L —
ABNMEZHME LTI L —2 v 7 &8 ) 3583
2B W TIiLd RBC, Hb, Ht, Fe fHOIXL Fid L h FH L <
LAHWEEESEVLOEHEE SRS, T2, IEHHIP
DOMLRH L IEFEHP TR T IAT 2758 L7zxh 538
THEMTHEHOAERIIIILEAL AN o7 LT,
WREBEEDP LT HE Y — XV U OIEFHHEAH, S
V=AUV BPTIE30%ICH 725 5 54 H5IE R HIPH TR %
ThHAMHEEZRLIZCEEETZ DL, HEHEEEN
F—2OBFHEFTHHUL, EOEFDHL— AN
ANy 7F42a yTHOPINEVPEE LVEEZ
T, ZORHBEITE TV LD ozZ b HETHS.
L7275 C, EHEEETICHE W TR B % 1H
HiZ, BFEOBHEAA7+—~ Y ACEELELGTLDHO
LEZONDLZEDS, SHIIMEHRBE PL—=r
TR E L OBEE REORBITIX % <, FERIC
BUZE=ZFY 7%l LTI - AT AR5 D
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3. CPK:LDH : GOT - GPT ;BI£DEHEEIC DT

OB LRI A BT 5 720 OBIEIHE & L
TIii% CPK, LDH, GOT, GPT O i& Lt # i~ 7z. 9
L7 CPKIGHEE D ZEALIZOWT AL E, 41 (1954
46.11U/1) 12H~T6 H (279.8+67.31U/], p<0.05) &
97 (401.2%72.41U/1, p<0.01) & O*12 A (396.7
59.51U/1, p<0.01) 1&, ZNZNAH FITE W IGEHEE %
AL7z. 851, 9HE 12 A6 HiclkRTERZN
AREICEWEEMEZ R L7 (Wb p<0.05) (Fig.
3-A).

% LDH it 0251 Tk, 4 H (178.3+28.910/1) 12
HART6 A (205.2+37.4107), 9 A (229.3+29.61U/1),
12 4 (201.9£31.71U/1) &4 289 2 @Em%ZRL,
Fizo B b @, 4 BT TAHBEICE W IGHEE
% L7z (p<0.05) (Fig.3-B).

% GOTIEMEDZELIZOWT AL E, 4H (23.7+
4910/ I2HR_T6H (342+581U/1) £ 9H (34.9+
3910/ K12 A (32.6+4.81U/1) 1&, ZhZENHE
CEWIETEEZ R L (W d p<0.05), HTHIA
A b % R L7z (Fig. 3-C).

I GPT G D ZLICB VT S 9 A TOWEM:flA
MOEL, HTH4H 2143810/ ITHRTIAH
(32.9%5.11U/1, p<0.05) & 12 H (31.6+4.41U/1, p<
0.05) IZBWVTENENHBIIHWIGEMEAFED b
7z (Fig. 3-D).

ARWFZEZ W 72 1% CPK, LDH, GOT, GPT i 1 fiti
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CPK(Creatine phosphokinase)

[48~259 1U/¢]

600

500

S 400

= 300

£ 20
o

100

0

September ~ December

GOT(Glutamic oxaloacetic transaminase)

[11~35 1U/€]

April June

60
50

40 x * *

E ________ ——— - -
< 30 m
S 20

April June September ~ December

Fig. 3.
period
#*: p<0.01, *: p<0.05 vs. April, #: p<0.05 vs. June

(Y

LDH(Lactate dehydrogenase)
[115~245 1U/€]

250

LDH (U/t)
a8
(=3 =1

=3
S

April June September  December

E GPT(Glutamic pyruvic transaminase)
[11~35 1U/f]

April June September  December

Change of CPK (A), LDH (B), GOT (C) and GPT (D) in April, June, September and December through the target

(Dotted lines in each figure show the peak price of a normal range)

900 -
800 A

£ 700
S
600 e ®

=

400 4

o1 oo
300 A

3 ° Qo g8 “:Q

4-A [April]

@ Total distance
O Main distance
A Voluntary distance

900 -

4-B [June]
5 700 4 . r=0.551(p<0.05)
P
E 600 4 ’_../M
2 500 . ¢

=]

B,
k o O r=0.442(N.S.)
g 300 4 o % o © o
4

100

100 150 200 250 300 350 400 450 500
Creatine phosphokinase (IU/L)

A A A
RN
100 100 T T T T T T T ]
100 150 200 250 300 350 400 450 500 100 150 200 250 300 350 400 450 500
Creatine phosphokinase (IU/L) Creatine phosphokinase (TU/L)
900 1 4-C [September] 900 7 4-D [December]
800 A o, 800
) ] = .'_.__,;4—'3 E y =0.3049x +504.63
ol PRI ey | B EEETS L,
g 600 4 g 600 .
3 500 2 500
: w |3 :
g R g e 45
300 4 =0.2841x +196.63 W"’““"g 300
L v o 1906 —> 2 PEYTRESTIE
200 A

B N e e

100 150 200 250 300 350 400 450 500
Creatine phosphokinase (IU/L)

Fig. 4. Relationship of Creatine phosphokinase (CPK) and Running Distance in April, June, September, and December

OHT6 HUMBIZBWTE L AIHHEMO BA % A7
1iLi# CPK G VEAE & & el o A AT BEE & o HH B BY 4%
IZoWwThbE, 4T, Total HiHE (r=0.408),
Main Hi# (r=0.374), Voluntary Hiff (r=0.165) O
THIZBWT LA RELMBEBEREIRD S kd o7z
(Fig. 4-A). 6 HIZDWTH % &, Total Hill (r=0.551,
£2<0.05) £ DFIZIEDOH BRAMHBEBRD A L O LNz

b O ®, Main Hi#f (r=0.442) & Voluntary Jif (r=
0.307) & OBIIEMEHFWICHE R EZTRDONLR
»o7z (Fig. 4-B). —7Ji, 10 (r=0.014) £ 121 (r=
0.122) @ Main #i# & i CPKIGHMEAE & O MIZIZAE
HAEFED SN h o 7228, Total HidE (10 H :r=
0.587, p<0.05, 12 /] : r=0.520, p<<0.05) & Voluntary
BBk (10 H @ r=0.779, p<0.01, 12 A : r=0.696, p<
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0.01) TiF, WINLEEZIEOMHMBRIED SN
7z (Fig. 4-C, D).

PLEoshd, 45 H o & BEEFH (s CPK, LDH,
GOT, GPTiifith) 128\ Te6 ALLE, Hic L ik
D LADZF L A LD REITH S NI CPK K
PEDLEBZOWTHRE L THAB L, ¥ 6 ATIRinTE
EDIEH R EA /R L7206 2#513 104 (62.5%), 9 A
ERABWTIHEE 2 ER R EARL
VAV BPIBTETERZE ML -2V TRER
NIRRT OMARY (FISBER) W5 E2 D7
THEMEASZE 2 5N A, S 512, #HREMBN BT
ML CPKIG Al & DM BIBFR &2 #ead L7245 %, 6 H LA
BIZ VTIOR3 T Total Jif & 1M CPK G M
i & DMICHEERIEOMBEMRIZRD SNz Lal,
Main Fiff & Viountary BiEE(Z 738 L Cifiliis CPK 1%
i OMBEBEBRERITLZEZ A, 6 AUKBVWTRD
REHIC B\ T Main B & 1 CPK G & ORI
HE BRI SN o775, 105124
T ® Vlountary #ik & IfiL{iF CPKIGYEAE & O IZ 2
FNAEBERIEOMBBERIRO b, LehsT,
6 H U ok CPKiftho FRAOERD—> & LT,
KRBT OREITHEEE (Total BEEE) oM E, T E
FHIAHEMIAT o 7B RO EATHHE (Viountary
HiEE) OB BT RIZLZb0LfEESNS.

—7J, 6 HPRIZA S - IEF#iPH DL Lol CPK
TR & BRR R 2210 7 B 2 & IR SRS s 2 2 &
BHEDOE ZAWETH L. LaL, KRNI ERM
R EOME 2B 5 L) IRERLZD 00,
Y AVHIZBWTREREEMOE L LITTER
MofzZl L EEE 2 TEETIUL B HRZOH OM
BNE 7 &SI CPKIGHEH A B 72 R & o 72
WHEEIITBETE v, LA LA S, ThITow
wB UL, Y Y Yy 2T L0l ® CPK
T O GOT OO ZEHE L — AR TE W EE
AT EL, FIULESR - FL—= Y ZIEE LTV T
b HAT DN B EE A & 0 MRS
El B ERBLTWS, XoT, Kifseme HUE
2 BN IRMEME X D B Il CPKIETEIC D W T,
e 2 251 3L, 4 13w 2 2w s iR
TE5%. &5, AW IMLE CPKIGHHED A 7% 5
3, LDH, GOT, GPT O{fFMEIZE VT FHMILIE
WHANTHLHODIH TR E L, FEMEEBLT
=X VBRI AR o 72, S0 2 BRI
CPK R O'LDH G HEIZ~= TV Y L — A TH 2.6 5D
BIMAA SN, FFICRMIBEBAM 2R KT EFL
C ERZRT ET BT 2, i GOT kU8
GPT P4 13 J5 R 1 0 BOE B CTUEIT I 2> © D BiATK
&<, ENMoOBHTEIHA»LORBIREVE L
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WL o THRHBEEOTRTOHEAN Y — X v #):
W27 B0 TIHEMEAS LA L-b 0 LN S n 5.
F 7z, ARFZEICB) 5 i CPKIGHMEOE L v A%
AR O KRR O AT BREE 2 O ICHRET LT A B &,
¥ — A V%0 CPK b A3 #E T EE o B &
FHRREEDH Y, PTHARME COETHELD D
32 109 70 A2 4T BE B o> BN AL CPK 1% Ml % B hn &
BTREESEV O LN SNS., LoT, ¥—X
YHIZB W CPKE % 3~ ~ a— )b LA
B9 57 2 01§ B 72010213, KW o A o Eik
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P - 2 PO — VT RIEELMLETHL DO LH
EEN5.
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