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Influence of Anaerobic Exercise on Urinary Calcium and
Phosphate Ion Excretion

Katsutoshi Ogo, Toshiomi Nisuikn and Yuji Ozawa

(Received September 1, 2001)

This study was designed to determine the influence period of the anaerobic sprint exercises on the
physiological condition by means of urinary excretion changes of Calcium (Ca**) and Phosphate ions. The
subjects were five male sprinters, aged from 19 to 25 years. They performed seven distance sprinting events
(60m~1500m), and a warming up exercise without a sprint as the Control. In each exercise, seven urine
samples were collected continuously as follows: (1) after 30 minutes rest (rest), (2) immediately after
warming up (w-up), and (3~7) at every 30 minutes after the sprinting events up to 150 minutes in the
“rest recovery”. The recovery patterns of urinary Ca** excretion after sprinting events were divided into
three groups. In the first group (Control and 60m-sprint) , the Ca** excretion rate gradually increased up to
120’-urine in low level. In the second group (200-, 300-, and 400-m sprints), there was a marked loss of
Ca** in 30’-urine and the high excretion rates were continuously maintained up to 120’-urine. In the third
group (800-, 1500- and 100-m sprints), there were medium excretion changes in 30’-urine and then
excretion rates increased gradually to high excretion level in the late recovery. All sprint exercises brought
a marked loss of phosphate (phosphaturia) in 30’-urine, and the phosphate excretion quickly fell to the
lower level than the rest in 60’- or 90’-urine. These results indicate that an anaerobic exercise when it is
accompanied by a rapid accumulation of lactic acid brings large and prolonged aftereffects on our renal
tubular function. The aftereffects include not only an energy lack for tubular active transport of ions in
early recovery stage but also hormonal change up to over 2 hours.

Key words : urinary Ca** and phosphate excretion, anaerobic exercise, renal tubular reabsorption
of ions
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Table 1. Means and standard deviations of running time

Control 60m 100m 200m 300m 400m 800m 1500m
Running time . warm-up  6.4" 11.5" 24.1" 385" 548" 2'154" 4'599"
40min  *£0.2" =£0.2" +0.6" +£09" *14" 74" *£24.6"
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(1) HERRT 30 % W@hL%%@&(mﬁ@ (2) 74— 77y THEE (w-up R)
(3) EAEAME305H (30 5IR) (4) F6045H (607 R)
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(7) W 150 47H (150 53K)

3, EEBRBIG 2 BRIRT2 S EEEN AT 150 - F TOMIE, SEYOEIUL L Twiaw, R
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VIR L T AN VEEEAWVAHEY T, 2L T7Fo T AAYES L— bk (Folin-Wu
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ZRB BRI DR Cat TEE I PERE (4« mole / minute) D FIE & EHERFE L & UNITHE Y
WL DB B ICHCE DR DFERIL Table 2 IIRTEB Y TH 5.

Table 2. Urinary Ca™ excretion rate

Rest w-up 30’ 60° 90’ 120° 150°
Control 5.39 3.51 5.19 6.01 6. 78 8.01 5.84
2.60 1.89 4. 30 3.49 3.07 2.73 3.25
60m 5.23 2.49 5.45 7.05 9.83 9.32 6. 99
2.81 1. 06 4. 40 5.67 6. 25 6.18 4.25
100m 4. 85 3.14 9.81 12. 33 _ 11.08 10. 63 6. 29
: 2.14 1.13 4.88 5.78 5.36 2.85 2.45
200m 5.48 3.54 13. 29 11.23 12. 89 10.78 8. 49
1. 48 1.26 4,74 8.75 4,10 3.03 2.61
300m 7.25 2.96 14. 10 7.43 11. 80 13. 29 10.73
2.85 1. 17 6. 85 5.01 4.86 4.41 3.39
400m 6.24 2. 86 13.08 13. 33 13. 40 12.79 11.07
2.76 0.91 4, 49 9. 16 6. 05 2.79 3.39
800m : 7.10 3.53 8.10 11.52 11. 30 12. 64 8.85
1.63 1.76 3.87 6. 69 4,57 2. 88 2.43
1500m 6. 02 3.27 7.90 8.78 10. 03 9. 58 7.49
1. 56 0.78 3.50 4.27 3.71 3.86 2.59
Upper: Mean (n=25)
Bottom: S.D. (pumole/min)
ANOVA
Source of Variance ss dr MS F P-value  F crit
Sample 607. 9794 7 86.8542 5.1757 1. T59E-05 2. 0506
Column 1959. 5958 6 326.5993 19.4624 3.054E-18 2.1392
Interaction 531. 9696 42 12.6659 0.7548 0.8617268 1. 4392
Within 3758. 94576 224 16.7810
Total 6858. 4924 279

JRH Cat RIS FIEEIE w-up IR CIE &M H Trest )R E VIRMET, 100m 2B EH CHE
DHBETDLENTZ (p<0.05 p<0.01). 305K TIIEHE T w-up JR= rest JR & V) Bl % R
LTHBY, FFi2200m ~ 400m TIEIEFITHMEIZL > T b, O 1200)R F TlXBREE
FHEEIBE N LNV THERL, B TAEREIR S, £ 2570, 150 DR TIREDFHEE T
BRELWBP L rest RIGEDCEHIADZON S, B, R CatHEEDOMRDVELDOH L T
LB SO OfE R, B, BMHEEQICEEDEDSH S (p<0.001) LRDLNT,
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CIZHED B L D 5 ICELE 5 BT OFE R 1L Table 3 1IS/RTEBY) TH 5.
Table 3. Urinary phosphate excretion rate
Rest w-up 30° 60’ 90’ 120’ 150’
Control 7.91 9.65 12. 29 4,71 5.55 6. 47 7.64
8. 68 7.28 11.85 3.64 4. 17 4. 06 1.83
60m 8.17 9.51 17.27 7.66 6. 81 8.25 8.93
4.64 6. 18 7.83 5.21 3.23 3.15 1. 46
100m 7.30 8.79 20.77 4. 00 3.88 5.71 7.82
6. 97 5.48 10. 39 3.34 3.92 8.86 11.92
200m 9.48 11.01 25.42 6. 37 5.00 4. 77 6. 47
5.18 5.41 7.55 3.90 3. 60 4.24 5.13
300m 12.40 10. 41 34.11 14. 54 7.91 6. 93 8. 37
8.80 5.12 15. 50 10. 27 4.04 2.54 3.59
400m 6. 35 5.63 23.42 9. 64 3.37 3.90 3.96
6. 45 4,16 10. 35 9.16 3.64 4.58 4.81
800m 9.31 9. 62 21.92 13. 49 10. 03 13.15 10.83
4.82 6. 58 11. 09 8.73 4, 46 5.25 5.95
1500m 8. 68 6. 18 20. 59 11.42 5.10 4. 69 6. 07
7. 98 5.51 9.77 6. 55 3.95 4.04 3.43
Upper: Mean (n=5)
Bottom: S.D. wmole/min
ANOVA
Source of Variance SS dr MS F P-value Ferit
Sample 1123. 4635 7 160. 4948 3.5577 0.001198564 2.0506
Column 7215. 0466 6 1202. 5078 26. 6562 7. 07489E-24 2.1392
Interaction 1693. 3237 42 40, 3172 0. 8937 0.659440641 1. 4392
Within 10105. 0254 224 45,1117
Total 20136. 85692 279

FHEHE O w-up IROFE B rest ROTEMEL WV BELZ RTEHE L, REOEHEDNDH 2057207
LEbFrTIEEALERIR . L L, 30 5ROFHMHEIZ, Control % K HEH T rest JF%°
w-up RE DY RECERLTBY, HTH 200m ~ 400mETIHELLIIEELE Z->TEY,
DR OFIE L OMICHEEDOENRD HNAE. 60 5 ROFXMEIZEBICIMEICZ>THBY,
90 FIRUBRII S S IO HRHEEDO T FHEB T 50, BB O NEHERE L~ ER L T»
b, =B, JREY) VERORHMPEEZICOVTORYEL DD L BSOS OFERIL, HH
W, BMHBEDICERDOENDS (p<0.01, p<0.001) LFDE5NT.

FEBEMRRORT 7 L7 F = VB YRS (mg ./ minute) DZEEYIE Table 4 IR T B Y
TH5b.

Table 4. Means of excretion rate of urinary Creatinine

rest Ww-up 30 60 90’ 120° 150’

Control | 1.780.16 1.5010.42 1.90+0.14 1.89£0.23 1.83£0.22 1.95£0.17*  1.83%£0.20
60m | 1.83+0.40 1.68£0.22 1.78+0.14 1.95%0.06 1.9440.26 1.86+0.13 1.78+0.18
100m | 1.57:0.65 1.63+0.14 1.20%£0.17 1.78£0.23 1.80+0.30 1.84£0.22 1.70%£0.31
200m | 1.82+0.27 1.61£0.21 1.75£0.23 1.72£0.23 1.87+0.11 1.69£0.16 1.86%0.16
300m | 1.80+0.28 1.460.12% 1.91+0.22 1.70£0.16 1.94+0.43 1.97£0.28 1.88£0.13
400m | 1.824+0.29 1.57+0.17* 1.65+0.15 1.831+0.41 1.87+0.26 1.90+0.18 1.87%0.14
800m | 1.83+0.21 1.68£0.34 1.37£0.27* 1.81+0.14 1.68£0.20 1.90£0.26 1.76 £0.14
1500m | 1.62+0.23 1.60+0.33 1.53£0.30 1.79%0.23 1.66+0.32 1.74£0.35 1.85£0.12%*

Mean==S.D (mg / min)

Significant different compared to the rest -value; * p<0.05.
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7 L7 F = HRlEE I woup JRTIE 100m % Bk < FEH T rest JR & D IRV E AR LTV 59,
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800m 721 T 7% WIRVEZ R LABDEDNR SN LD, ZOMOBE T rest IREWHEEITE A
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BRY — 2 DEDASNR WV,
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FIELTWA. ZHIEATY ¥ PEMEO TV F - MG EBEERH, & SIS~
DIKFEDOKRE SHFRLTVD,
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B A FETTLHE, FOMEICE>T, TRANVF—pEARET & OBBRT, GENICEER
RBReREEDVPOREMICDOA > THHETE 2568, EFRELZERTE ZWERENT AL
FoICL 2 EFDVHL. ELO0%AICE, BB F2IGEERIC, BEONTREL IR,
REN S 726 8N, #NID LEBRSSBI A, 7Ry 7 &g % ERERT 2
Y, TOEB 2R 5720 OBRNBREDOBILNEIIHRI Y DOFITEN TV AT LH S
EEZONDY, FRMOTATY Yy 7 BEIOBHEIIE, ABOEHBESIILASBMTE R
WEFERNIR T TE LWL IGENE Y. TR0, LT A0y ZEBEMHERIZIZA
HERBEOKELEANIELIETTHY, FRICLoTL5ENETHA ) EBIYHSE L F0ik
B 5 ORHMEIZICOWTIE, 25T LAPLPICENTWADIT TR E V. 2T, 40k
60m 7> 5 1500m £ THRA 7)) ¥ FMARRIHRDORP Catt7 6 NS Y ERHEM By 2 Fu IS EIE L,
BRI X B AR ORBOFR R % Mat L 72,

1. X7 > FAREOD Ca T HEHEE)

A B DR Cat  FEEO BB EARTIC L HEB T A S L (Table 2), A7) ¥ PEAFTIZE &
ZZoTAT 272 wup IZ & o TEMRMIZ Rest JR & DA LTHB Y, 100m % & { FHH T Rest JRF-
V& OMICEBOEPRDO SN (p<0.05, p<0.01). ZhiE, R25MBETAMRIIADL
NBRFAND Ca™ T HRHEAY LFMLHERTH ), FHBBEHBRIEIZ2BRL L5 25y
T&5h. L2db, 7222 wup BEDEETH > THLEE L ~IVIZEET B0 7% ) RS
PHBEEITHA.

DEIZ, AT ¥ MM 30 4R Tld Control & 60m 7 TIEFERL I, fBofEH TlEdd %0 Xk
E<HEMLTEBY, &12200m ~ 400m A7) ¥ MMETIZABICHEML, Rest RNV &35
MIBRZ7-BPFED T F 120 0 REFTHVTWS, BE0 MR TEH T ) EHLEE2RE 2
o ZHEETD 0GR 12053 R T ) & OFEZ R L, BRE 2B EED LM L
MG, FEHENOETAEMNEZRL TS, BEDMICEHHEE 2 RTEEOBE, L7
TA—IVTT T REDEIRITUY Y 7 RBEIROEE 3L FEDBLTHY, [EH)
B DIRP CatTHEEANDO BB HAL 2 b DO Tid A {, EEIOMEE L EE kR o0& W
Lo THERORBRE BRI EARLTVS, A7 ¥ NI EBREN 7 20 L F — 12
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—#ZHIZDO GFR DEALIZ L 5 Cat *EFTEOH K, QMK EE DA, GIE Cat HEE, @
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ZHROIZE 5L TH DL v ) &, R Creat & Cat T OABIMREA r = 0.253 (n = 280, p <
0.01) LMRWHBTLARWI &, 512, Catt/ Creat L OFHEOHERE b Cat IR D /<
=y EXMULTBY, A7) ¥ MEMBED CatHHEI OBINAS GFR DBEINZ L 5 T3 &
EE S R QRN

BIERIE (30 43/R) @ Ca* *HELEIEINZ, FRMEICBIT 5 AN F—IRKEHEOEVF P
LA T Y DREBYE X OWRSY (TEHE L7z Cat T OB (FIRIN) BAKE(ESLTWEO
EEZOND, S5, OBV E VBIHEDSREFIZEZ NI DD ATY) v NABBROL
BRUERFZFEBEOHHDPEA TV RVEHTIH D, 7V NP AI2X 5 Cat O HIRIUHEDNE
BROIAERTHALEEZONL, T, SHORA T ¥ FNEFEMIC L B EEDEICH 2 ) iR
MRZELTWDLZ 0D, EEW) 75 1 ¥ ZFEHEMNIC L AR F Cat RSO & LR —
DAHZALTHHEREZIZCEODH D, FPRERL T ARE T~ F 11—V X % Hypoxia I&
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DEI, AT Y MAEMB2EEI EIChlzo T T A5 Cat THEINE, IR0 —@M0R
HEICBT 2EEEEORBIC L 2HE L @S TWAH EFEZ S, DF D, Control & 60m E % &
WT, 607 RTIE CatTBENLEHL NNV ERLNICHEATEERL 600 R T 7212 90 3R T
E—2%%LTWH I enh, EBEOPTH (BIHFREERLVEY) LRVOEKTICEDL RS
YR L o T, RMED Cat TR THE I NL Z LD b o TWAE EFEZ NS, Control,
60m, 100m TIIEEBEME 2 FELL LD & Cat T HEBR IR L N AEE L TWw B2, &
<12, 200m ~ 800m DA ') ¥ MEAMHEIZIE 150 B L TORE L NAUNEELTWS L IZE
WS BT LN T A Yy 7 BB TH ZOMEBEAEDORENKE L 2 HB4121F,
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2. 7Y L FETERD) BT E)

LETORBEIIET % wup IR ¥ EEHEINRERME B B O WA 5 120 2 hb o3,
rest/REIFZEAERLVANVIRETNTWE, CTHIZR2FBETF A MRIZRONEHE » X
THY, ERENERSSIIERAVEFSROBM THLLEELSL, LEL, & TOATY v
MR 30 0RO Y ERPEIE I — B TEIC ARSI L, 60 437\ L 90 43 LU Tl rest JR LN
NVEDDLRVHEEEIZZ o TW5b. ZOREMIID 30 SRICHN L ) CEREEEOBINE, EfT
BHEEIC L o TEDOREINES TDH I LR, ik L7z B Creat DHEEME ) B/ Creat LD
WP OARBRBBABOZMICL DL EIEZONT, 27 v FAFBORMBEICBIT S Nat
RRENERED72OD L AN F — AR b 7% ) BHIRIGERIC X 59 F U 7 ZFIRSY & o
MAEZONE, 510, ) UBHEEEL UL Y VIS & OMICHAEOMBELTD 5 h
(r=10.394, n =280, p<0.001), 7ATE vy 7 EBEMNICL S MBEHEEL, PCODERRRE
HE AN HCOs ~ IREEDIEINC X 2 ) VEEHRINOEHEM ZHED bERE LoTwbEEZ LR
b. F7z, SGHGEBRMISGT 2 EORIEA, EEEE L BNREOE S IZL o TLENTS
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WHCZRIICRK 72T 5 ) BOERITHIET 5 S FEBEEDORMRIN L 25 Z &% LN 5.

—BPEDOEBREN (T AT v ) BEIAMOEENOBERM AL, REALT YL (Catt)
&V VEBRPRERB R L L CER L, BB 19 A D 25 M F COR T R R NE
BS5HTHDH, EB)EMIE 60m, 100m, 200m, 300m, 400m, 800m, 1500m O 7 DL L Y + —
IYTT T DREST) Control D 8FEE L7z, &HEHDOY +—3I 077 v 7 (wup) 0L 5T
Cat T HRlt AT EE X D A L7225 VERHEIZIZ & A BB L e o 72, SRR 30 500R (HeR
ML I e BB % G ds) CIIAMHE T A 4 > & RN 2 M%7 L7225, fHEIC kX
BEDBHRONTZ. &I, ARERFRAEOEO2EEDOKREVWEH (200 ~ 400m) T Ca**tid
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ZRL7, U VBERE s offH S M0FEH b 60 4R UE TIZEMISEA L, BIEHZT
TRERF L DRV LAV THER LTV 575, Cattid 200 ~ 400m Tl EHHEE 2 Ro72F 5, £

DMDOFEH TIE905 %W L1200 R TY— 27 2742 LT, DMBRAHEmZ /R LIEEICH > TWn5,
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HOH 304R) © Catt& ) YEEOHEMMEIME, > MY T A ALK 2 & D cotransport FEREAND T
IOV F AN X 5 RAE O REBN I L BB IERE L TW A EG s 4. D XIZ, BRI
Ca™*HEE IO ZERIZ T > F ¥ A2 X 5 RME OEBEN 2 BIRINEE &, PTH (Parathormone) L
NVRTICHE D R Y RIVEMMIC X 5 Cat "HBRINBRSEZONE., ZNHDZ b, IR
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2 L L2 OREI N TV D,
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