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ABSTRACT

The present study was designed to examine the effects of endurance
training on the renal clearances during submaximal exercise. Two
healthy male subjects followed a program of endurance training on a
bicycle ergometer for 10 weeks. One subject had taken exercise at
720 kpm/min for 30 minutes a day twice a week and the other at 900
kpm/min 4 times a week. Their glomerular filtration rate didn’t
reduced during exercise at the intensity of the training.

Each underwent incremental exercise tests to maximum before
and after the programmed training. Further renal clearances of 3

substances, paraaminohippurate, thiosulfate and instrinsic creatinine were
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measured during three different submaximal exercise test before and
after the training.

Slight increase in VOamax and slight decrease in VO, were
These resulted in the
decrease in %Vozmax during the same absolute work load at different

intensities after the training.

observed at submaximal tests after the training.

All renal clearances improved during
exercise at the same work load, however the relationship between
%Voamax and renal clearances of each subject showed no difference

after the training. The improved VO,max and VO, after training
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were likely to reduce negative effects on the renal clearance at the

same work load.
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%1 Physical characteristics of subjects before and after training.
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: Weight VOzmax HRmax
. Age Height
Subj. Sex £ 8 (kg) (ml/min/kg) | (beats/min)
(yrs) (cm) B A B A B A
SY Male 30 172 67 67 44.1 46.1 201 200
HS Male 33 172 69 68 44.8 48.4 185 180
B : before traning, A : after traning
% 2 Training program.
Subj Load Intensity Duration Frequency Period
(kpm/min) (% VOumax) | (min/session) (session/wk) (wks)
SY 720 50 30 2 10
HS 900 60 30 4 10
H R ok ke 3 ok o o oK ok oK oK ok ok ok oK ok 3k ok ok oK ok ok ok oK ok ok ok ok ok ok ok ok ok ok ok ok ok sk ko ok sk ok ok ok ok
ECG % sk ok ok ok ok s ok ok ok ok ok ok ok ok sk
VO2 ok o ok ok ok o ok ok ok ok ok ok ok ok ke
Water Intake 200m/ © 200m/
L I 1 ]
Time (min) 0 30 60 (15)
dkkkokk kKKK
Condition (Rest) Rest Exercise

Continuous Infusion of PAH & Thio

Sk 3k ok e s sfe sk sk sk ok sk sk sk sk sk ok sk ok 3k e sk sk sk ok sk Ak skeook ok skeok sk ok sk sk kR sk ok sk Kok ok ok

Urine
Collection Uo U Uz Us
(voiding)
Blood
Sampling So S1 Sz S3 Ss
\ v, / /

Renal clearance

at rest

Renal clearance

during exercise

B1 Protocol of experiments.
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AETIOBMEHR L. bLr—= v/ Bk ERD
OHEER, EF SY T 50% VO:mex, A
HS T3 60% VO:imax ICHY L7c.

P v SIIBY AEREREL, REREEE
EOBETE2ETINBOEIICHRELL. D VE
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3 E D Cenio ¥ 140£11(M £SD)ml/min, C..l3
136+ 8ml/min TH B ENn 5, T4 OBRITR
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CHARTARBRAEABEOEREDETRIE, - 2.
CORRXY, Pr—=VIZICHOIEERE 720
kpm/min T RRABRBEOETFT BN EEZZ
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119+ 8ml/min, C.. 13120+ 8mi/min TH Y,
& 972kpm/min OEBE T AERERE
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900kpm/min OHERICFEL TT - 7.
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L0BRORAM P v —= v/ ORRICE T 55
KREFRRE, 3RBOBKTARRROBRIC
DNTHET 5.

Pr—= v HROBRAFRRBRICE S VO,
max & HRpax OFRRF1ICRLE. EF SY
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kg B LT 2D HR oy DEIZIZ EAE D -
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% 3 Intensity of exercise and renal clearance of subject SY before and after training.

Work load Difference
(et Before After A — B

VO, (ml/min) 1526 (51.7) 1409 (45.7) -117 (—6.0)

HR (b/min) 137 (68.2) 140 (69.8) 3 ( 1.6)
703 LA (mg/dD) 22 24 2

CpaH (%) 78 74 — 4

Cthio (%) 95 103 8

Cer (%) 97 99 2

VO, 1901 (64.4) 1875 (60.8) — 26 (—3.6)

HR 163 (81.0) 158 (79.2) ~ 5 (—1.8)
900 LA 38 30 -~ 8

Cpan 63 71 6

Cthio 81 4 13

Cer 84 o4 10

VO, 2169 (73.5) 2030 (65.8) —-139 (—7.7)

HR 170 (84.8) 164 (82.0) — 6 (—2°8)
1008 LA 50 35 — 15

Cpan 50 64 14

Ctnio 63 85 12

Ccr 77 81 4

( ):% vozmax or % HRmax
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—= V7 RBRICEDL, BEECKEEIITTLER
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RICRER] HS 1B 1 5 EEEE O & B
DV —=VIRIEBETOERTONT, R4ITKR
Lic. B#b@BOAEEO 972kpm/min (T, b L —
=V 7R 61.8% VOimax WCHY LIS, #ITI13

i 0 L

56.6% VOimax &78-7c. VO, ,HR¥ XULAR
TARTE ==V 7 BICED LIS, COLEHER
TREBER N —= v /B s bIcRBIcH
NEEOETRATHEN ., HEHE1080kpm/min
B, M—=V 7B 74% VOimax YL,
BICIE 63% VOemay &75-7c. BEEIREDHEE
BINTHEDU, BEEDD B Cpandt Cer izt L
—= VI BRABRDEKRTZALEL B> 7. BbED
EEEO 1224kpm/min T, b L —= V7 HIC
1378.1% VOimay TH - T HRICIE 72.4% VO,
max EEotz. VO3 ML —= Y /BB TIEE A
EENIZD - 7205, HR, LA 34 Uiz, B
CONTRITRTOEES b V—= V7B ER L
72. Cihio & Cer KDWTIR, P —= VIB%E
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% 4 Intensity of exercise and renal clearance of subject HS before and after training.

Work load Difference
Chpmimin) Before After A — B

VO, (ml/min) 1886 (61.8) 1862 (56.6) — 24 (—5.2)

HR (b/min) 146 (78.9) 127 (70.8) — 19 (—8.1)
55 LA (mg/dD) 41 15 — 26

Cepan (%) 88 02 4

Cthio (%) 96 94 = 12

Cer (%) 102 93 -9

VO, 2257 (74.0) 2071 (63.0) —-186 (—11.0)

HR 157 (84.9) 141 (78.3) — 16 (—6.6)
1080 LA 54 23 — 31

Cpan 69 88 19

Cinio 87 85 - 2

Cer 87 106 19

VO, 2382 (78.1) 2381 (72.4) - 1 (—5.7)

HR 166 (89.6) 153 (85.0) - 13 (—4.6)
1224 LA 78 46 - 32

Cpan 45 63 18

Cthio 53 80 27

Cer 61 91 30

()% VOzmax or % HRmax
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50 before - [~
Subj.HS
0 | I L | 1 1 1 i 1
972 1080 1224 972 1080 972 1080 1224

1224

Work Load (kpm/min)

B2 Relationship between work load and renal clearances
before and after training.
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M=£SD at rest
(y) % CPAH % CthiG % Ccr
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% V0,max(%)

B3 Relationship between % VOzmax and renal clearances
before and after training.

s 12

EHLIDDTHBDS, VOimax DI P L—
=V BICA N, BAKE L L—= v TVO,
max PUEPH/TELIEBE DO L L—=VIH
A=Y 3, EERED A0 5 50% VOimax, RH
H320% 5304%, SAEEASEIC 25 38, IR
BHEE bW TED, 4HORXD L —=v7
NETHIUE, VOrmay OWIMEAZCERET
FHIENIEBY EVED. VOomay OBIMKEYT
L ERATEHATRRICENT S, BEICE
13&N V0., HRBLULADRHD BSEE S NEA
HhL—=Y I OMEMNE NI, VO O RS
EEBIT, % VOimex @ WM ABH LN EIT
0, BRTEHTO—EOLERICHHT L%

VOimax #5, ==Y/ BICRETLLENE
5.

b= v RESHEEROBEREICRIETE
Brmes LRI, B2 LRI ICRLTVAX
I, —EOHBEETHRINEETLTHIE
B b —=V I/ BERL, % VO & O
BEETHAE N —= v IHIBTOEBREICER
BNEFELDHOLNG.

CRETO b v—=v s & BB OB BE
BT aH4E, EBHERREEELILTR
HINTHBYFMEREDL RRABEHE CE R
LicbDidiEh-1c. EFHEQR T 2L,
Taylor'®2 5 v = v 4 ¢, Poortmans!”’ I 4 O



— 122—

BHORE—Y T L—= v/ BORTE S
BOBL BB - E|ELTHS. EIHEEARR
I, BERR - ARAREEOETICE Sk
TREATIERTHLDT, MHENTRD 3050
FOHERRAOHRE-BLTHEENRS.
B, 8K VO; max OF/NE BB
DEBIEICOWT, BRXEHETRARIC X D B
LTW3. ZOHETIR, VOimax ORI VEH
DENCETE, BEREHAFZOEBREDET
‘ﬁ%%T&%&ﬁNTmé.C@C&mé,bv
—=VTICE > TRREFICE I 2 EHHTED
BMU 2720, 4% TP E B o fE
T LICRY, VOrmay ICENTE T, BRI
BENTVEERBVABNERNTS.
COHBARDHER, H—gpEstrv—=vs
# VOimax DI L—EOHERICHSTZ %
VOimax DHEFT 2 C Eick b, BATEBA
BT V—= Y7 HlICIRIET LT BishE
MBERT B L0 I RA OSEOHE & IIFAHE
BEBFET2HOTREL. HA L —=v
73, MRERBREOom EEREIC, Tk, HOM
B~V COBNEREHTONRES b7 5T b
DTHEH, BEELTODOR N —=2ick
STHEIEONEZHHE OBDEIF LA
" BTHE. PL—=vSCE->TBBEZDOHOD
EHEXELCENTEZOTHNG, PL—=
VBT, B—0 % VOimax (CHIMT 2 ETE
HMEOBBENERTARENLONIRTTH
B, Bx DBRFTIE % VOimax EBHHEEED
BEICR N —= VYRR TEREL- 2.
PLr—=V7 X DBREZOLORBESY
2HUTIEL &b, 4EO—EDOEHBEDERH
HWRICETUTOERES N L~= v /% ER
Ui &SR, BE TRNCBEREREOMKN
BETFZ2ESTFHT200EVIEBALLIEREDN
HBLEZOND. EEBEREETE, BEAK
HREBEEEOEGESED EOREDBH D &

NEETFLTWDE EEBEZLONAD, EFAMICK
DEBEESETT EOTREOLENSIREND
BEOMEERESNTOROOBERTHS. 4
EORRICETE, BROEMZEEHMTH 5
RERERICEEEZPTROEHRET L —= VS
ZT5C LT, BRELEELT 2EGHARD
W EEZENI T, EB8TENE, EVEKET
WZITEREFICHT 5 EERENTREES &
WZ5. bBAAHL T TERNLTHARTHD,
ABBREBCETAL—=V/DRLLED
THIEHEDI.

¥ & ¥

2ZDRERABFENRIC, BiEgHET VI A
— AR X BEAML LV —= VS RFOBEEAND
BELRI LIKOmE L.

(1) ARREAEEEOETZELILO—FDOML
HETIOBMOERE ML —=v 7 2 EHE L,
VOrmax OBINE, —FOEFROBATEDHT
HR & LA oA E Edic, Vo0, HNT
% % VOimaxDIEF 2 A7

2) EFIC, —EOLEEOENTEGHAR TS
IIE T LTW7 Cpan, Cihio, Cor @ BIHEEIL,
Pr—=v/#%ER L. LU % VOrmax &
BREOEBICOVWTR, Mr—= Y/ HIBTE
LIS H - 7.

P EOERIE, BROELZEETM TS 34
BREICEEEDPFIZNT == 2T, B
KBEBEOEHHNAEZH NI 2T REER L
bDT, BLRBEEORINE TR S 7o OEEE
BaEZLL ETERENZS.

x &\ .

1) Chapman, C.B., A. Henschel, J. Minckler, A.
Forsgren and A. Keys; The Effect of exercise
on renal plasma flow in normal male subjects,
J. Clin. Invest., 27 : 643 (1948)

2) Grimby, G.; Renal clearances during prolon-



ged supine exercise at different load, J. Appl.
Physiol., 20 : 1294 (1965)

3) Castenfors. J.; Renal function during prolon-
ged exercise, Ann. N.Y. Acad. Sci., 801: 151
(1978)

4) SHRBE ; EBEMROBFREERIEE—& Qi
BRACE S 5 B ikEE L EERE s OBE—,
KRR, 102 : 89 (1987)

B NVYR P IR, T p AL T —T R
JEEA—, ANEIR ; EFRER—EERRIC
BRI 2RRE L DT, N—RAE—=H IV
#h BRI (1977)

6) RBRE L V&~ AR-VICKBBETLD
BB HoeT, ke, R (1983)

7) deATZEER, HEE—; B4 i3 Chance prote-
inuria %759 5224 OEEREFICEE I 2 B OE

— 123 —

TR, KBRS 14177 (1986)

8) AL 5 VOemax OUEIRHE, (KB ORI, 27
(5) : 360 (1977) ‘

9) [METE, MILET; BAK L —=V7 (R
B, MR, B, M) OBRABBERE~DE
B, REEE, 32(3) : 167 (1987)

10) Taylor A.; Some characteristics of exercise
proteinuria, Clin. Sci., 19 : 209 (1960)

11) Poortmans, J.R.; Exercise and renal function,
Sports Med., 1:125 (1984)

12) $hRE%, SREBIFF, HHEERM; BHCEdI
S EE) BT R D BB EEZ (L, RIS, 65,
Suppl : 92 (1987)

13) Ay, FIINET ; REEE S REB, £
e HE1, NEDEA, BE- 27u—%:
88, FE7LE, AL (1988)



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10

