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Post-Sprint Natriuresis under Antidiuretic Condition

Katsutoshi OGO
(Received September 4, 1995)

The purpose of the present study was to investigate post-exercise diuresis by means of changes in the
excretion rate of urinary sodium. The subjects were five male sprinters, aged from 19 to 25 years. The
subjects performed seven distance sprints (60m,100m, 200m, 300m, 400m, 800m, 1500m). Although the
warm-up (w-up) for each sprint made an antidiuretic condition, the excretion rate of sodium and urinary
volume increased significantly in the 30-minutes urine after 200m-800m sprints, and decreased to the w-up
level in the 60-minutes urine. The natriuretic diuresis was observed in the 30-minutes urine following
200m, 300m and 400m sprints. These results do not indicate disappearance of the antiuretic foctors, and also
suggest that the renal tubular reabsorptive activity of sodium was disturbed briefly with the lactacid oxygen
debt that accumulated during sprint bouts.

Key words : post-exercise diuresis, sodium excretion, tubular reabsorption, oxygen debt
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Table 1. Physical characteristics and training career of subjects

subject age (yr) height (cm) weight (kg) training career
M.F 21 169 60 10(yr)
H.T 21 161 51 10

M.N 19 174 59 5

Y. T 19 171 59 7

T 1 25 176 66 13

mean 21.5 170.2 59.0 9.0

S.D. 2.6 5.8 5.3 3.1

PEREEH 544 L UTe, REE OB RRHE L BB ©13 Table 1 10RS &BD THB, AER
WHEAL D, TREER L U TEMERE I 3R 2 IR NEORIT 2R S ¥, TS ¥z,

2. EBAN

FREARTE LTI, 60m 25 1500m £ TO 7 EOERE L U7z, BEEFEMH 300m M7y 7%
AL, 60m 2> 5 400m £ TORERITA Y — b T4 > D Sm FHI» S EITEHET 2 MIEE T,
800m & 1500m FEDEFKIFA Y > 7 4 ¥ I A Y — NETEHEFL o, 12, BGEARDBNCIE, 2
BoTTF—I VI T TRERLUIOT, IRo0 TEOEEEROMIC, #1400 bizb
VaX U SRR ERLC LY s — 30 STy TR OAR (Wup) BREL, FRIZE
AEEBBERICESZ, avro—nE LT,

FEHoOKREOARIZ, 1 B 1 EHIR-> T, 121F 3 AR TERL 72, EBRH ORKILHE
BERDOENCH - Tz, BGERFZN, WInd 14FF 30005 15K TOMT, BEED 2m/sec LA
TORICERL 7. Z OEBRIRFF O 14 K5 30 5 O&RIE 15.513.6°C, WE 13 46.4+134%TH >
7z,

3. ERAFHEERBEDESRS
FERIBLUTICRT AT Y a— Vg k- T, EEDKMICATRIRE L5 X5 fiERL THERL
TiTh¥ .

(1) FERD# 30 DEORLZEDE Q) vxr—3IvIT7yTEE
(3) FEF) (FEF) #%&EE 30498 (4) F604rH
(s) [A904rH (6) &l 120 43 H

(7) H1507H

e, EREMA 2 BEESS, EEBERS 1505 TOMR, KAMOEIE L TLAL,
REFAAYY ¥ —Tit=EL, —fERY) 2F v BERCBL, REEDOERCHL .

Rt Nat & Cloid A A4 V&M, KHIZRKEEZR WS 71 bRV 8O BUA-TF 71—
T, ZVv7F=>(Creat) 7 VA VHERTTCE ) VB L KIGEE 5 Folin-Wu £ T, Bl
v (Pyr) X 2,4-dinitrophenylhydrazone & LT Xylene THifH§ 2 A 2 Lo 7z,
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F BB DR E R ] & SRR OFME EERERE L, Table 2 W/RT EBOTH 5.

Table 2. Means of the running time and the average speed

Control 60m 100m 200m 300m 400m 800m  1500m

running warm-up 6.4” 11.5” 24.1” 38.5” 5487 2154”7 459.9”
time 40min  +027  £03” 06”7 £097 =+ 147 747 +£246”
average - 9.32 8.74 8.32 7.79 7.30 5.93 5.03
speed (m/sec) +025 +023 022 017 £0.19 *£033  +041

FEHEDOFIE L 60m ETHREEERL, BHOLEEICONTERRETLTWS,
EBREBEE Z L2 A TR Nar OFFEHE & O ME 1 Table 3 W3 ERBV TH 5,

Table 3. Means of the excretion rate of urinary Na*

rest w-up 30min 60min 90min 120min 150min

Control 1784+£51.5** 87.8%32.0 132.3+784  132.6+583 1644£60.2 211.8£59.9 222.8+56.3
60m 176.9£47.4**  87.21+38.3 95.4%37.6  141.5£57.3 190.0499.9 232.0488.7 25331829
100m 145.4£55.1 1334605 171.1%346 1660574 162.7E£45.1 265.1+58.4 269.9%65.9
200m 265.3£130.7* 1264=659 320.6E£18.4** 12224256 191.51:64.7 2199%79.2 2484+3593
300m 330.0£99.5%* 129.2+46.6 373.4%1422* 1109+41.4 148.5%31.1 2159£43.6 256.7143.1
400m 240.3£87.2* 946236 312.9+78.7** 1272£38.4 116.8£27.7 1259£28.6 163.91£66.2
800m 293.41118.0* 1474+542  213.5£91.1* 91.3%32.9* 1129x38.1 137.4%£468 127.6%£57.4
1500m  286.0472.2** 135.1£19.5 201.8£50.5 113.1£47.6 1142+459 14134460 166.3+32.7

Mean+S.D.(ymole/minute) significant difference between w-up * . p<0.05, ** : P<0.01

PR Na+tfilt & VEE I LTI A D B2 R IEEDPS L, Lard, FBH (EH) «
Eo TR DV RERHMEND B, TN wup BERR TREMEE TRIRBICED L, % DFEE)E
72 D BROEIFHIC R L Tw b, BEIFIR & w-up IR O NatHElE O EOMIZ 13 100m
ERE, BREOESD S LEDOND (p<0.05, p<0.01), DXz, BEHEINICIE w-up BEE» 5%
FEREEGHREXFA TR AEE 305K T, SEBHOFEHHEE b wupRL DV SEE2RLTE
D, BEICEL > THEIMOLA IR DES TWwb, 100m 25 400m £ TOREE TIE, LR
VEEL D b EEIC R > TWwab, 2S5 DR 200m, 300m, 400m B & O 800m FZB W TiE, »
B0 EEERL, wup BRIROVHEEBEEOESD S @D 515 (p<0.05, p<0.01). L»
L, &t 30 5~60 7R (60 2K) 1275 EBURABIETL, 13T wup BRER LRV~ E
B0, IZEAEDEE wup ERROTFHIELEREOEZZIAD SN R K5, & {IZ,800m & Tk
w-up ERER XV EWEYEE LD, BEOEIED SN D (p<0.05). £ EIERN%E R 2
&, Control & 60m & T IX AT 30 73K » & %R IZEIERE S H T & PEME XS T 2 23, fliofE
HTIZ 60 DRUERBORBRE b IclEL Twa, 4k, EEHEEOEVEE CIIYEHED |
FADPEPNTHD, 120~150 DR TIIEHEEIROV XNVIZE L TR WLEERE W,

PR OFFEIHEM & O E DR 1 Table 412RT BV TH S,
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Table 4. Means of the excretion rate of urinary volume

rest w-up 30min 60min 90min 120min 150min

Control 0.81x0.29* 0.57%£0.25 0.63£0.33 0.62%031 071028 0.86%+021 0.86%£0.19

60m 0.71£0.14* 0.50%£0.19 0.51£0.15 080%+044 093+£039 095+0.30 1.04%0.12
100m 098+0.44* 0.62+0.26 0.87=0.20** 0.77£040 092+026 1.36+0.64 1.181:0.45
200m 1.24+0.44* 0.71£0.19 1.80%£0.36* 0.67%0.16 1.05£0.33 1.09£0.19 1.23£0.24
300m 1.24£0.44** 0612022 198+0.62* 0.61%£024 1.10£0.39 1.42+£029 1.52%0.28
400m 1.020.29** 0.49£0.09 1.69£0.37** 0.63%=0.19 0.60£0.12 0.74£0.07 0.82£0.17
800m 1.20£0.40* 0.66%0.18 1.14£0.37* 0.47%0.12* 0.60+0.10 0.76=0.11  0.64=0.12
1500m 1.24+0.33* 0.66£0.11  1.13£0.26* 0.56£0.19 0.56£0.20 0.65£020 0.75£0.09

Mean+S. D. (ml/minute) significant difference between w-up * > p<0.05, ** @ p<0.0l

FREX Nat L [FBR, w-up HEEIR CIE2EH TR L D KB L, 2O #EIE»% D
HOEFHICER L TnD, ZERRE wup ERROKRIEHEOFHEOMICZLEH L HHFE
DERD B LED NS (p<0.05, p<0.01), D FiZ, BT w-up EE D S SRR EHEE
REATWAEE 30 MRTE, SEHOVHEE b wup LD EEE2RLTBY, HIZ L -
THEMOAEF EH 72 DE> T, 200m 2> 5 400m & TOREE TIE, KHRFROFEZE LD S5
Bz > TWwad, 28, 100m E2 S 1500m E BT w-up BEKOFEIE L EEDOEND 5 &
Awond (p<0.0s, p<00l)., L»L, &k 60 HMRICE S EHVRBICEA L, IXIE w-up
EBRREFEVVERD, Z3EAEDHS wup BRROFHHELEEOEZIRAD dNL R 5,
£ <12, 800m % 1500m & Tl w-up BER L D IERWEE L 2D, 800m ETIFERDENED
5N 3 (p<0.05). LR EIERIEZ R 2 L, Control & 60m i TIX & 30 R4 & #E1E
DT L HERE R IS 5 28, fLOREE Tk 60 SRR OREE E b WELTws, &
B, EEREORVEH (800m, 1500m) TIEVFHMHEO LEPERLLTH D, 120~150 73R TE
BEHRRDO LV RNVIZEL TR WIGEEBE 0,

%8B, Nat & REOHHHE R L SR EHEZRLTED, mWIEOHEBENED 5l (=083,
p<0.001).

DX, CreafEitE % A 2 &, LEHFIR T 100m & 2RV CEMEDS 1.8mg/min BRI HE
LTWwW5, &51Z, w-up IZ & - TFHEEZ 1.5mg/min FiE2 & 1.7mg/min &P 7% { &Y, ik
FRON-EHME & 300m 7E & 400m ETIFEEDOEIIFED 6515 (p<0.05) 23, MOBEIEIRD >k
W, FEE AR 30 DR TEZ OFER, 1.36mg/min 2> 5 1.99mg/min £ TOLWEFIC 57
X510, AEEHOEVIZEZENPKE LR > TS, 100m & & 300m & TREERICK
X HEIIL, w-up BBROFHELOBICEROEVHEDONS, LL, 300505 L, &
FHE b T T 60 TRUBTIHIZ E A ELHEFIKVXVICRD LA EEFRNRHER 2R LT
W5,

PR pyr RS 13 control &5\ T, EEARR 0 SR TIHFICRE SEMLTn5, &4
12, 200m 25 400m ¥ TOEE TIREIFNCE L WEIMERL, FElts F5E I3 ZEEF R w-up
EHBEEOMICEBRDOENED 515 (p<0.05,p<0.01), Z D 60 TR TlxefEH & b KIiFICH
H L, Control, 60m EB X T 100m i TIHITIZTLFRFL ~WIZIT o> Tw 508, ZOfoEH
TRPLEOLVARANVIZE EE-T0w5, Z0%K0O pyr BEHEEEIZL2EE Ty VI EE
LTWwa, FReR pyr BEl 3B RORB OP T ABEHRB OB EREEZ KL TWwb 2 L2 5,
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SEOFETS, & <12 200m~400m ETIOBEOHEDS W Z L2 RL TV,

by

k.

Z

SEENC L A EBBROREIC DLW TKREN T 4250, EHOBEO AL o T EEIME 2 EE
Lz ey, EEEICL T, Bt LTAZLOY—FF v vamdbe IV U ETH
D, EHEREIINLDESTEY, 06 OEBIZFITICHIRT 2 ABBEROLE b Bt b DT
Ew, & 2508, —fRICEE & REEIC O W T OBEBIEN SRR E A D L0 HEENC L - TRER
DBRDT 5 E0IELBVE L Ao, ZO%E, TOEBAOFEL SO L L GEEF O MRS
DEALI & 2 BEADMFOBD R, FITI L 5KGBRICHILT HRIGTHE Z EE2HIT T
5, ZOEIBRERBCEISEI L DY, FETIHAEDL LR T S, 22T, SliH
FHRICIR T 3% 60m 7ED &, 27 DA LUV DEEIDEESE S 4115 1500m & £ TOMEE AR I
X9 5 EEBEREOIREE S, R NatRtE 02 2 Flc L TRE L7z, &8, B
7o08, REOEIZ NatOEIL L FOHEZ R L TWwW 20T, Nat O LM% 2 L THETX 3
LEZ D,

BEIEICY > T, K1, @IRED L RRERNEZFKET 2EHOLOICE, b5
PLOT =3IV I Ty TTEIERERETNETHS, SHEIOERTIE, TXRTOLIEED
HlC 3 — v 7y 7REMLUT, FOEPICY+—3I 277y 7RI 2ERT 26 DLHRE
L, Control £ L7z, N7 —3I >0 790k TEZONABNBEATEL, ¥71-528%
R A2HEEL - EV SR L b, EEMESTFEELUTORSOHEAF & L TEEL
b DTH 5,

PR NatgEtt & d, w-up BERK T RHERFELOFHETAHAL L, 100mETIX093TH?
25, o) 8 FEH Tl 0.39~0.54 & 72 D ROHEFICHA L Tw 5, £7, REDLSEE T w-up IZ
F o TR L T %08, WLFEREL & U TA IS, 0.49~0.78 £ D KIERBAERL Tw3
Bebb b, B, R Crea. PRMEIIIZHFEFLOVHME L LT 100m E 2R oEH T,
0.83~0.98 L b T HOEALRRT T TH D, FEOHN (CIREESESNT) OFBREEMOZ
FERD SR,

CZWRLIZE DI wup I8 & 5 THRF Nat HIRE D Crea b £HH Thz D BV EFHIC 4
L, Wb HhEENTOEICL MK E VbhIERZRLTWE, IR, WAL
HxEd % w-up THLDOTHEMZIIDLT LORE—DOEETH L LTV ZB0nEd s, KR
RESPZDEULUIREBIC R > e 2 R WRE> T b, 2 2T, IBOKE 2 & 88E O w-up
BERRPEEL LT, SELEAMICE 2B EERFT 2L LT3,

FRAF NatHEEE O w-up ERR 2 EHE & U C AR TEEOHER X Fig. 1 KWRT EBY
TH5,

ZDFig 112k 3 &, {FEELEET (Control 280 T) BOEERIL S 3 DD 4 A 12531
o5,

$9, ANBRPORE» S Na-HRtE S IFRRE & & iU, 90 7RI C I3 &y
VARV ERBZ HEHEBEETRTIA T (P4 TETB) Thb., ZNIZIE Control & 60m FE &
BAD, 100m ERZNITNHDTH 5,

DEW, FREAM 0 SRIC Na3F L LEPE S, A& 30 5560 2R T, w-up E
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Sodium/w-up ;

il control

€ 60n

A 100m
—1200m
& 300m
A\, 400m
@ 500n
A 1500m |

times

rest w-up 30min 60min 90min 120min 150min
period

Fig. 1 Fluctuation of urinary sodium

BIRO V)V E TRABICEA U, DBRRERROMEITIC & b k- THE LEFH L~ VIEo L ¥
A7 (LIATFETR) ThHhb, ZHITIE200m, 300m, 400m HSA 5.

BRI AR 30 R Tl Nat it 13 wup HEER L D b FH L, 60K Tk w-
up EERE DAL, ULrd, RIS EATHIZEA LN T, LV LD 2,1
ViR ETH LA MIATETR) Thb, ZHIZIE800m E & 1500m FEVA S,

IS RFEEARBORT NatDEE Y — L iC L > THELEDTH M, ThZFnns A
TWHEENT b DR AL E, ZTOEEHEERTT IS TOTANF GO & kD
FLBBLTWE, D50, P YA FTRERENLTCHIFABRERBIC L > Than2ERHD
HEITHY, HDEVRSLBEABRESLRVWLDTH S, LI A 7REBENRFTY, TLL
THBEERBIC L > TB Y, BRABERIZIZRRCHAT 2 E#ETHL. M 54 7 ITAMIERE
LEBRUEBBICL > TBY, BRERL 2LV ZWEETH 29, SEIORT Nat QR REHE &
(umole/min) %= ZLHEE & EE)H: (w-up EERD 5 150 43R £ TOYE) OfETHE#K S % &, LA
TOL512% %, 100mETIREEZICEHMEE 2D, Control, 60m &, B & U 400m FEEE % D
EHEW D RT3 2RI D 5 23, WTM%ﬁ%@E@E@%ﬂ&D3%mﬁ£mmi,HMm
FETUW, EBHROVFYEMEETHYD, EEOENHEDOND (p<0.05). HEEICFELPT 2 w-up
E%ﬁ%ﬁkfvféi%ZQ%%f%%’kﬂé,ﬁ@kiof@@Nfﬁﬁgﬂ@&%?b
YPAT LIV ZRY, ZOLDKAHARYEE, Kk TEE), LRBILTHL01E, RO
TRTOFEAR DR & Control T - 72 w-up D & 3 R FEEDIT OEERE T, HERNICH»
0 RELSE S G s, ABMEHABIE L T 23 QUL S 2 R iV ER DK
PIELTWD EEZ D, CASTENFORS 13 L WEBN IR P AD Nat DR ERAV I ¥ 2L, 20D
B IR ED SRS LD NaCl EOWD EMBET 5 2 £ 2L TWw 5D, Wabe & i3, REA
O Na* PR 3R 810 2 NatOFHBEINOBEM S S L TE Y, OFHBRIN M aldo-
sterone JEFE & WAHBIT 2 2 L AR LT W AY, X512, EENCLA2B 7V T I ADEE A D



FIHIRINER BRI B 1 5 BB B A R 83

Table 5. Means of urinary Na* change (30min/w-up ratio) and analysis of variance

Control 60m 100m 200m 300m 400m 800m 1500m

Mean 1.59 115 1.49 3.66 332 3.40 1.47 1.54
(sD.)  (0807) (0255  (0497)  (2231) (1462) (0747)  (0294)  (0.477)

Source SS df MS F P
Between sub. 7.3237 4 1.831 1.370 0.269
With  sub. 76.1788 35

Condition 38.7567 7 5.537 4.143 0.003
Error 37.4221 28 1.337

¥, 50%V0,max LU O LRHIE I EEEE CRRAEBE OO BB T D, EEERE O LRI &
bRHOTCZDOHRENBR LI EbbPro T3, i, #HENC L2 RVEVEEDEILEZRL
bR (B L, EEdy — VEBERERL, TyYF T Uy vEARENSE, 351,
TUvIF T ETNRAT O EREL, 2L T, %5 <1k ADH (Antidiuretic
hormone : FIFJRENVE V) O HRET 2 £E 2 5TV 51010121810
INBDZEEFERBIZANTESEO wup BERD S 60 53 #IR F TO NatEit & DO HER
(Table 3 BL U Fig. ) ## 2 &, w-up RFEOEEEFMICE > Th e o SNIANEREEIZEAR
PN EHRIRAT T, 2 &b 60 fIEZ DREIFR LT 0B EEZ L08R YTHS, LI 5
B3, F D LD B HFIRAZNEEEICH 0 %035, 30 2R Tid NatHEit & 1I3SEART L b wup E
BIREOEEINLTE D, & {12200m 5 400m FETIEE L, 2 2T, 30 43RO NaBEtE o Xt
w-up HLDFEED ZTBE BT OFE LR T &, Table 5D B ) LY, MEBMCIERED
FENRD NS, BHNEERTFIRNTH 312b 2 0b 57, 200m 5> 5 400m DL I1HEE Tl
LOBEBLFRBSE I > TR I LTk 5,
i, FIROESENERIGREREERE OIS, ROEELZED THRNOBY8E 2 50
%, S OEFEE 30 53R OFIRAIER X Crea. DFEMZEDI NatRIREDZE(L L AT L T
ZEDS, RBREEEEOEINOAICE > TR I 5722 L EiFE 2w, BRIROBESZ D
FRET 5, BRI X - THARIER 2R L ToiomvE U BREN R, HEL
leleeiny, FHTEEY, I, EEEEE L 2 ORGEREICEFR S Y, EEO A LF
—DEBROHGORN B L CHRENTFAERLL TELONL ZLICE>TRI>Tw3 2 ET
H 5. BFORME D NatgEEHIE D 72 O OBFEHER IR ICREV I Lr o, BEA/BIEL
CREL, ZOBHTRVIFEEET 2 X5 BEE T, 7V F A7 0 % ADH OFEf TR &
V& 77 —BIORME % 7o SREEMEO—BEOREER T RO S, D&, FREED X
bOTESLEMRF MY 7 AR~ F R (Atrial Natriuretic Peptide : ANP) 12 & 22 b % 2
5N5, ZOVEODWERT S & BERICIZLEOIETH Y, BIIMERE OB Z ORI
BleizoTwaeEZ o, #FICL > TIMTREP LA T L vwbhTB Y, EHFFEOLER
WX TFDBEZREICELIRDEVDONTWAY, ZOMBOIEHIC L 5 LT 5% &, HEEER
D 800m EL 1500m EE L D 200m EH> 5 400m FEDIT D I I1E 2 DI HWFIRIE I - T
LZEEFETL, COMBILLELEEETY, FRT2ER OB 2EHTE 2L,
SRS, R NatHRiZ g 2 8-, #Enc L 25FIRIRE TR Z 2—&o 7+ + U 7 280
xR SFIRBERICOWTEZEL, TOHBLICIABRERFZAB LS, FVEVRED
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R OBEEE T NES L T A REM 2R LTz, &7z, NatBEfE O ERRIL» &, EEC L 591
FIRRIBRE 2> & OB, MEEEIRH OB ERFE2E Y 60m &, 100m E TR, BEAMHED
KEVWHRHE D E KWL 200m EH S 400m EOHE, i DEL &0, FEREORKR L 800m &
0 1500m FE TRIFF ICRIEZES 5 2 L 2mLre,

® #

Bz L A FFRAPREE TS 2 2 — il OFIRBRR ORI DV T, R NatgRHHEH 2l
WCHEE LT, WEREI 9K, S 5RECORTFELREEEMEESATH L. HE AT
60m 25 1500m F TO TRDOEFEL 7+ — IV 77y 7DADAybau— O 8fEE L, &
HOoDw x—3I 277 v 7 (w-up) I THRIREEWEK S 1Lz, HEEAMR LS 30
SR T 200m 7, 300m 7, 400m E TRZHEFER L D & Nat#Rlitt3 % < 72 2 MO FRIBRHFEH
Lo CHEHFIRI RV E Y EO—BANRC L 3 0TE AL, ABREERAEOFBEIC X
BB ORMEROBERTIC X 2 L% 272, 60 3&IR Tl w-up BRI & FISRZEPIFRIRFEIZ b
Yo tr NatfRE 28I L U T A 12854E, EEC & > T L L 7 ABRED © D[RR I BT 2 I
DEXIIE, ABUHBREABELD ZORERHOAR L VEVLEELRIZL TS EE 2T,

X ik
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