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The Responses of Plasma Catecholamines, Serum Potassium,Lipids and Blood
Glucose Levels during Graded Exercise and Recovery.
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Heart rate, blood pressure, lactate, triglyceride (TG), free fatty acid (FFA), blood sugar
(BS), serum electrolytes (Na*, k*), adrenaline (AD), noradrenaline (NA), cyclic AMP (CAMP),
and VO,max were determined during graded exercise and the postexercise period by bicycle
ergometer to investigate the correlation of exercise and catecholamine, with special reference
to the effect of catecl:lolamine on the hormonal, neuronal and metabolic changes.

The results were as follows :

1) The AD and NA levels were increased slowly up to moderate work load. Thereafter
the both levels were rapidly increased by heavy exercise, reaching in the maximal level
during the early postexercise period. This high levels of plasma AD and NA were decreased
rapidly with the time constant (z=1min), during 14 min after exercise.

2) In contrast to the responses of catecholamine to exercise and recovery, plasma CAMP
levels were increased more slowly during exercise and were decreased during recovery. The
peak level of CAMP was shown between 2 and 4 min during the postexercise period.

3) Serum potassium was increased gradually while the graded exercise was performed,

but was steeply decreased immediately after exercise, showing rebound phenomenon.
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4) BS was slightly decreased during exercise, but greatly increased (30 to 60 mg/dl)

between 2 and 4 min after exhaustion.

5) FFA was not changed consistently during exercise, but was increased significantly

during the postexercise period.

These results suggest that catecholaminesare very important stimulant hormone in

regulation of metabolism and cardiovascular system in exercise.
(Journal of Health Science, Kyushu University, 7:51~60, 1985)

I.#&

i

D EoSEAER I 1E, RS ORI &
ZRICEE S I F I — T I VNG « IIFER E
LABMBERORIGED A7 53, ASWRKRUREHRNE
OB SIEFICEESRIERL TV S, LHLE
Mo, ROhFa—AT I VEELFER, *FORE
BEL, KBOMKELEE Licinh, EFhRT
ZDEEHOH 7 a3~ T I ¥ OEEERZREIC T~
TG R TDIROBO, BB & F T -
T I UWEIRE, RUZORRE LT U BILENAE
BRIGOBZEAH DI, HFa—-—LT7 I VvORIES
[EIRS ICMTENEE, PYWEIEE, SREERESE T
BHDNS A~ 5 —ERIET ILENSIH, hE
TOMERETR, EFEhrra—L7 I VEE, »
FaA-ATIVEEERBEVOIRONSANS X —
7 —oHOHEERBR LTI A THEYL, 22T
AUIEOHRE, RBEEAICEKIIC exhaustion i
¥ TET L RMEVREEI AN AT - 1B, 7 0:EErh
RUOEEHicBWTHFa—A7 3 vEEEEH O
BEHESBATRBIET 2 2 Lick->T, BiKE
BEFOREBRICBIAFa -7 I yUMRIR
EZORBE~OHEE L 5NBHICH B,

0. &R UFE
HERIF, 26~40F (HE35.1F) ORESEHTH

TH 5, EHAFE, BEEI LT -5 -ZHVT,
K1~40FBic/Rndm 15kp 5 0iF 2.0kp &

D BRI B A LTV, 174 T exhaustion I

ET B XDITE -1, MER, ALEESRC 57—
FUERBAL, FF5 27—y —IcTRIEL,
WHFELOER (CMLHFER) LIic®) 735 7ic T
8 L7, Mikabkhd, E58h 7 — 7 v%8E U TERIm
%, BHERRCESAFHORAMORRERD 1 5
CIPCIRIM L 7co & 72BHEENIE, BB TER 30 B

N

5 150N, RU25EH»0 URH%ITR2AE, 2
LT1943% & 60 AR U foo MEFRIME IR, B
B EE LD BE% EFS L, adrenaline, K ¥ nor-
adrenaline 3EEKEK 7 o=+ 257 4 —2HL
cyclic AMP |3 radicimmunoassay 12 X D HIE L
1zo M¥EPIER LM TRIE L, BB RIMEk 72
BICHIE L, Zoofth, MEH VYL, FFUDA,
CPK, LDH, GOT, Z#ieinm, rhiEfsis=RlE L
too ¥ 1z, BRFIEHUR (VO) b5 75 2%y 7 &M
THEHERCTHE L7,

m# £

Fig. 1~4ic, REFIE L THHBRE 4 B D graded
exercise MR UOER OB ORBZHREEZRR LT

W5,

1. ORERUVOEDRS  LEEE, TE20WRE
28, Fig. 1o TERoOflicHssh 2L, EEHED
AL EHIREICHEML, exhaustion TR
7 h—&RY, ERhSTFRINIERMAIRER Y
FIREOLERIEL TV 5, EEETHRIL, 2~445
BETRAFEEL TV, MEERKTIRET
Vo ZORIBKRAIICEELTWAY, 190K THERE
ERETo.O A, BEIELTORL, —7F, IR
FEid, BB & B, W 40 ~ 50% VO;max @
HERE TS 30KICIZd TS, Fig. 1~4 0 TR
rEhamL, B¥E 46/ THdD) T, FERZE
BB >Nt FrcEEHIiciz2f], Egrubi s s
I R RIImE) oFHSETAR LA, O
&0 b XD BORIEERL TV B,

2. BhFa—IJl7 I v (adrenaline,
naline), & TF cyclic AMP; adrenaline, noradrenali-
ne, cyclic. AMP & & i, BE~HTEEFEDEH
(VO:max ®1&1Z 609 MU FOBE) ticid, bEnic
¥t 2045TH3, UL, Thll EOBEOEE)
BAfF D43, adrenaline ¥ noradrenaline (2,

noradre-



o ad  BEAESEMDIcE T Bihh 72 -7 3 v R EDBEE 53
Lac
TG BS FFA
120 } 18 r3.0

mg/d!

Lact R ‘
0= 0 3 7 1 B 5 7 2 4 6 8 0 12 19 - 0 min -0
Exercise Recovery
kp
55
10600} .
Exercise Recovery
90001 hefore oy g
¥ 2004 % ,..
8000 180145 2°
— (5] E
— 160{ &
£ BP —E
&2 120{ T 00
; 6000 “"P--@--@--@— _.H_B_ 104
E 80
@ 5000} 607150 .
[}
£ £
$ uooof 19 g
-~ a
g -
30001 430 %
<
2000} {20 O
1000} 118
ot & ]
3 7 1 B 5 17 2 4 6 8 10 2 1 1 D min

Fig. 1. Upper panel ; Changes in blood levels of free fatty acid (FFA), triglyceride (TG),
potassium (K*), blood sugar (BS), and lactate (Lact); Lower panel : Changes in blood
pressure (BP), heart rate (HR), plasma adrenaline (Adr), noradrenaline (Norad), cyclic
AMP (CAMP) during and after exercise with gradual work load increment in a 26
years old man.
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Fig. 2. Upper panel : Changesin FFA, TG, K*, BS, and Lact. ; Lower panel : Changes in BP,
HR, Adr., Norad, and CAMP during exrecise and postexercise period with gradual
work load increment in a 33 years old man. h
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