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Effects of work intensity, duration and training level on
urinary adrenaline and noradrenaline excretion,

Isao MURAOKA

1) The purpose of this study was to ascertain the effects of work
intensity, duration and training level on urinary adrenaline
and noradrenaline excretion.

2) Subjects were six trained(Voomax 72.9 + 4.85 ml/kg.min) and
six untrained(Voomax 57.8 + 3.26 ml/kg.min)young healthy men.

2) They were completed three running tests(60% of Voomax for 15min,
60% of Vozmax for 60min and 100% of Voomax to exhaustion) on
different occasions.

4) Urinary adrenaline and noradrenaline were analyzed fluorometri-
cally by THI method, a slight modification of Euler-ILishajko
technique.

5) Adrenaline excretion rate at 60% of Voomax significantly
increased from pre-exercise values(trained and untrained groups
were 2.8 and 2.6 folds, respectively). The excretion rate at 100%
of Voomax also showed significant increase in both groups(trained
18.9 folds and untrained 23,0 folds).

6) Noradrenaline excretion rate at 60% of Vozmax significantly
increased from pre-exercise values(trained and untrained groups
were 4.6 and 5.8 folds, respectively). The excretion rate at 100%
of V02max algo showed significant increase in both groups(trained
34,7 folds and untrained 35.2 folds).

7) Total adrenaline and noradrenaline excretion values(except
untrained NA) at 60% of Vopmax for 60min significantly exceeded
the values at 60% of ?ogmax for 15min. But excretion rate in both
exercises did not show significant difference.

8) There was no significant difference in adrenaline and nor-
adrenaline excretion between trained and untrained groups at
relatively same work loads(% of Voomax).

9) From the observations above, it was ascertained that urinary
adrenaline and noradrenaline excretion rate progressively
increased in relation to the intensity of work load, but the
excretion was not changed by duration and training level.
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Table 1. Physical characteristics and Voomax.

[T *¥
‘ Age Stature Weight Voomax
Group Subject yr cm kg ml/kg.min
JaSe 22 161.5 51.05 76.0
T.T. 23 167.4 53.15 63.9
| WSG9 desie 3133 qoua
“ » M-So 9 * L @
Trained g 5] 20 165.8 55. 65 71.5
S.S. 20 166.0 54,05 . 17.2
Mean 20.8 166,.1 53.76 7249
S D 1:47 ' 3961 2056 4085
N.H, 22 162.0 64,65 59.2
I.T. 20 163.3 61,60 53.4
: S.M. 22 177.5 68,50 60,1
Untrained M,0. 21 16500 64905 5508
H.X. 20 169,3 58,55 56.7
T.M. 22 169,8 60,65 62,2
Mean 21.2 167.8 63,00 57.8
S D 0.98 5.69 3.50 3.26

*% The difference between trained and untrained was significa@t
(P<0.01).
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‘Table 2. Exhaustive time at 100% of Voomax, S
| Exhaustive time
T Subjec,t ) min sec e
J.S. 17 40”0
‘ T.T. 4? 01" 4
- T* Y.S. 52 37”0
Trained M.S. 3? 34”0
o KeSe 2? 02 8
} S.S. 37 25% Q
: Mean 3 23 4
W"W S D 17 25”6 T
N.H. 37 50 0
i~ I.I. 4> 03”2
‘ - . SeMe 32 064
— - 7” Untrall‘led M.Oo 2’ 26 ,’1 e
1 H.K. 27 1122
T .M, 3? 30”0
N Mean Zr 44 2 B
,WW S D 45 2
}” There was no significant difference in both i
groups.
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Taﬁle 3 Excretion rate of adrenaline(A),noradrenaline(NA)
and catecholamine(CA) at pre-exercise(Average of three
experiments). S

A NA CA

Group Subjeect ng/min ng/min ng/min
JeSe 10.5 353 45,8

T.T, 14,5 57.0 T1.5

Y.S. 8.3 27.4 257

Trained M.S. 19.6 26.5 46,1
K.S. 8.6 40,5 49.1

Se3. 14.9 27.4 42,3

Mean 12.7 35 a1 48,4
S D 4,40 11.83% 12,20

N.H. 1705 24‘!5 4198

I.I. 12.2 3.2 46,1

2 S.MQ » 804 1590
Untrained ,°n- 19.8 37,0 56.8
H.K. 7.3 21,6 28.9

T.M. 12,6 21,5 24,1

Mean 13.1 24,0 BT 1
S D 5436 s 16 14,53

There was no significant difference in both groups,
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Table 4. Excretion rate of A,NA and CA at 60% of Vopmax

for 15min.

' A NA CA
Group Subject ng/min ngsmin ng/min
JeSe 30,8 171.8 202.6
T.Te 45,4 208.7 254 .1
Y.Se
Trained M.S. 29,4 81.4 110.8
K.S. 35.7 138.8 174.5
SeSe 38,3 216.3 254,.6
Mean 35.9 163.4 199.3
S D 6.41 55.34 60,25
N.H. 51.1 169.3 220.4
: I.T. —
S.M. 11.3 81,7 93,0
Untrained y o, 44,4 150.5  194.9
H.X. 34,7 107.4 142 .1
T.M. 29,1 191,1 220,2
Mean 34,17  140.0 174.1
S D 15.33 44.84 55.46
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Table 5. Excretion rate of A,NA and CA at 60% of Voomax

for 60min. '
' 7 A NA CA
Group Subject ng,/min ng,/min ng/min
JeS. 34,9 86.4 121.3
T.T. 22 .6 132.6 155.2
Y.S. 22.4 76.8 99,2
‘Trained M.Se 37.6 141.8 179.4
K.S. 27.8 134.8 162,.6
SeS. 52.4 128.0 180.4
Mean 33@0 116.7 14997
S D 11,39 27.74 32,80
N.H. 26.9 146,7 173.6
I.I. 50,9 72.73 123%,2
S.M. 24,4 132.2 166.6
Untrained y-5° 36.0 105. 1 141.1
H.K. 28,2 T5.2 10%.4
T.M. 42,0 65.5 107.5
Mean 36.4 99.5 135.9
S D 8.98 24,10 29,72
There was no significant difference in both groups.
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Table 6. Exeretion rate of A,NA and CA at 100% of Voomax,

: A NA CA
Group - Subject ng/min ng/min ng/min
JeSe 262.4 2007.3 2269,.7
T.T. ‘ 466,1 1792.5 2258.6
Y.S. 56,5 855.9 912.4
Trained MeSe _—
K.S. '31%,8 692.7 1006,5
SeSe 102.6 846,2 048,8
Mean 240,3 12%8,9 1479,.2
S D 165.54 611.59 717.35
NcHa 36703 89203 125905
I.I. 26.2 205.4 g02.1
» . SeM. 568. 1038,2 1606,.8
Untrained 5 231.1  1301.9 1733.0
H.K. 170.2 966,2 1136.4
T.M. 171.8 564 .2 T36.0
Mean 201,0 844.7 1145.6
S D 18%.56 %55 .82 508,21

There was no significant difference in both groups.
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Table 7. Excretion rate of A,NA and CA at pre-exercise, 60% of Voopax for 15min
and 100% of Vopmax to exhaustion.

pre-exercise(ng/min) 60% 15min (ng/min) 100% (ng/min)
¥* ¥ * ¥ ¥* o
Group A XNA cA A NA oA A NaA**e gp*oe
_ Mean 12,7 35.7 48,4 35.9 163.4 199.3 240,73 1238.9 1479.2
Trained g p  4.40 11.83 12.20 6.41  55.34  60.25  165.54 611.59  717.35
pre-exercise (ng/min) 60% 15min (ng/min) 100% {(ng/min)
¥
Group A NA CA A Na* ™ A¥ @ @ e
] Mean,,13‘1 24;0’ 3741 34,1  140.0 174 .1 301.0 844.7 1145,6
Untrained g 5, 5,36 9,76 14.53  15.33 44.84 _55.46 183,56  355.82  508.21
* The difference between pre-exercise and exercise was significantéP<(0.053,
*% The difference between pre-exercise and exercise was significant(P <0,01).
@ The difference between 60% and 100% of Vogomax was significant(P< 0.05)
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_ Table 8, Total excretion values(ug) of A,NA and CA at different duration

of 60% of Vopmax, ‘

60% 15min 60% 60min
Group A NA - CA A ¥ o
. Mean 0.334  1.891  2.2725 T.215  4.864  6.077
Trained g o,9205 0.7705 0.8506 0.6037 1.6246 1.8850
60% 15min 60% 60min
e *
Group A NA cA A NA ca”
Mean 0.290  71.767 2.057 T.397  4.530  5.927
Untrained

SD 0.1686 0.6021 0.6810

0,5803 2.,2837 2,0427

* The difference of total A,NA and CA excretion values between 15min and

60min exercise at 60% maxVoo was significant(P< 0,05)
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Téble 9. Excretion raté(ng/min) of A,NA and CA at different duration

of 60% maxVoo.

60% 15min 60% 60min
Group A NA CA A NA CA i
’ Mean  35.9 163.4 199.3 33,0 116.7 149.7 R
Trained 4 p 6.41 55,34 60.25 11.39 27.74 52.80 -
60% 15min 60% 60min o
Group A NA CA A NA CA o
— Mean  34.1 140.0  174.1 36.4 99.5  135.9 |
Untraineds p 15,33 44.84  55.46  8.98  34.10  29.72

(ng/min)

There was _no significant difference between 15min and 60min exercise

at 60% maxVop on excretion rate of A,NA and CA.
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Fig. 1. Regression line of running speed on % of Vopmax.
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Fig. 5. Total excretion of A,NA and CA in trained and untrained
groups at different durations of 60% maxVop.
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Fig. 6. Excretion rate of A,NA and CA in trained and untrained
groups at different durations of 60% maxVoo,
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