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*($ 89 MOFER

FRET EEORIROERN KL DIEE. FRZLE.

ZLERD + & LR —HETERT,



7R

fEICIE . ThpaEmEin T £ CHERFC & 2 Al 2 R
THELERE RS,

5. FEHEEAR—YELTOYFIYVY

6 72 O 2 B DR O#IBH T 572 D& T O
HEPRARICRES N EBRE LT T Y viditidsd
FNb, BRETIEZTIV T4 —v VA2 ED S
b EELZERED LY — 5% X X 2 KR %E
ENEOm SO EIZ DWW TR Lz, TV
YERIFLD D EEIMIC ORI EE B D H
EHWICBET2E20IED 3 2 I3 TE R
CLRYPALATHD, TDOIEIF, fAErE~ITY v
PO L LTHEIB L A TcoLIiR 2 R —
2L CHB&RE D 2L X — G (LT) o%E>,
I v =y 7B GEFT#h®E) olm ') KR
H2 R ED B ETHEOM EH B 0IHMERIC
BLILPTEDLILERRT, 2O DL, KITK
KEEFEHUR D & AT ORI B REENITR T L7z &
LCHbkEm 7z~ oY v Bk hiifFr2Ed 5,
B WIEHERED R IC 72 B, FIRFIC, RARBREIED
EPEEZIHT 20824 A, ZnHE b RO
i, 2 U TR, (R 0IRIE & 75 2 R KGR BINE O
MR ICBBE itz A D,

7. AIARDOBEREEE

v 7Y VB OERNEEA B R A/ ARSh TV D
MW 7 — % 20 & IR KB RIEAR OHEE 2 Az, L
Teiso T, HEEDOHIHR L & 2 B EESZ Y TH
ZEIDPINEETCH D, v TV VI 2EE4
R EECHD, SEIxhAR—YERICH

el 35 S > 0

M5 VoV VRHEN SHE URABMRBINES S OEE AFEE
B, ARZTNZNEREROSHEE LR FHOERLR. BAS
VFVTDRABRRENEERI, iR ACSM MMRRLTWS
BEADRARRENEFLEEEZ, 1590, 50, 20 \—t>5
AITRY, 70 MBOHEHAB LV T V(& ACSM MEED I E
fEELTRY,

i

RTHZOREITE Y, SHEOMEITICYS720 Zhb D
ez Toicat U, &2 BOICRE L7z 5 2 T
WLAZEDD, EHEHICNABIHRELEER D,
AR T ONR E L RER I TH 1414
THHH, ZOREHE 2 NBERETTUETH
D, ZOFPHEIENIIARITIDOT—FThHb, L
leoT, F—2 & LTCOEFREEFHTTEVwE VLR
%5, ZDEWRTHRMBIHERIZIA  — R NoEIET
EDHLERD,

IV F&o it

< 7Y v OHEEIEHAIIE R R E R —RIC LT~
7V vidsko Mz i &, BEMERRES E LT, =
T v EARDNICED B 1D DREE L 70 5 A
HERICOWTHE L7, ZOfER, 7 v = v 7&Kl
I V¥ — BRI s 5 IcEREABEREE O UGEIC &
b, FEEICE->THY IV VidkEED 5 T L2
BThh, BEEctoices VR EH
BEDSRINT, $/. =5V S48 L CHhiER
5 EE R 2 T ORKIERIEIE ORFFEN KT
WEZIZ oNb 22, —BEFEADT—% LK
T2 L THE»D NI,

BIFEH 5. FElpIchrrb s FEFomIc eI Y v
ZED AND L, ZORFED 6 WEIRIEER AERE D UGE
SN, REDEEBIEIE L 72 2 R REERFEIE ORE
BETHEEZIH T2 EXHREE WA B,

VvV #E

1. BREEBELTOYTY VESH

SEOTRT v F —h5EET % 5 K300 (F
W 130 m/ 43) O FEEIEIL26 mi/ke/ 7 TdH
5, TDIALEIZVT—=FT2ITEINLDEVERK
MFENREZHA D L& s, L LERS
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Learning from the marathon running records about changes related to age
~Physiological significance of marathon running in aged citizens~

Mitsuru SAITO

Abstract

This study examined new concept concerning limiting factors in slowing maximal oxygen
uptake (\}OZmaX) decline in the aged by modeling of age related change in a marathon running
time of World record (W-G) and Japan marathon ranking (J-G) for total of 141 men aged
between 20 and 90 yrs. \.lozmax was estimated by modeling marathon running times on the
basis of various combinations of previously reported physiological values such as oxygen uptake
(\-702) as a function of running speed, which was determined on elite endurance runners. After
that Vozmax was determined from aerobic metabolisms while blood lactate threshold is related
to the fraction of \./ozmax. The highest value of estimated \'fogmax was 80 ml/kg/min on age
30 yr for W-G and 78 ml/kg/min on age 30 yr for J-G, after that those values decreased at a
curve linearly as a function of age. Octogenarian runner’s \./ogmax were 26—40 ml/kg/min and
is comparable with previously reported values of 35-42 ml/kg/min (Trappe et al., 2013) . The
rate of decline of \./ozmax on ages between 20 and 50 yrs was a very mild decrease and after
that the decrease at a curve lineally until 90 yr. However, during middle age the decreasing
speed was slower than that of previously reported in an untrained subject. These results from
the analysis suggest that life-long marathon running, if it is started anytime at middle age prior
to ~50 yr, declining speed of \'/ozmax could be slow compared to the sedentary people in their
lives.
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