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Effects of Physical Exercise on Dopamine-Beta-Hydroxylase
“Activity in Serum

Akira ITO, Michio KIHARA*** Masato SUZUKI*, Sachio YAMAGUCHI*,
Tetsuro SUGISAKI** and Sachio IKAWA*

Effects of physical exercise on dopamine-beta-hydroxylase (DBH) activity in serum were
studied and possible correlation between changes in serum DBH activity and Catecholamine
in urine was discussed.

Changes in serum DBH activity by several physical exercise were observed as follows:

1) No significant change was observed by office work and/or clinical laboratory work.

2) Significant decrease (—23.4%) was observed at 5 minutes after exhaustive treadmill
run.

3) Significant decrease (—8.6%) was observed at 3 minutes after 100% Vo, max. bicycle
ergometer work. No significant change was observed at 3 minutes after 80% Vo,
max. bicycle ergometer work. Significant increase (+11.6%) was observed at 3
minutes after 60% Vo, max. bicycle ergometer work. Significant increase (- 25.7%)
was observed at 3 minutes after 40% Vo, max. bicycle ergomieter work.

4) Significant increase (+27.2%) was observed at 5 minutes after 5,000 m even pace run.
The increase was about same level as that observed at 3 minutes after 40% Vo, max.
bicycle ergometer work.

5) Significant increase (4+42.3%) was observed at 5 minutes after 42.195km even-pace
run. The increase was observed highest at the 3 to 5 minutes after physical
exercises.

6) Significant decrease (—5.9%) was observed after taking (10 minutes) sauna bath
(101°C) and significant decrease (—9.3%) was also observed after taking (2 minutes)
water bath (19°C). Significant decrease (—26.2%) was observed after skiing freely
for about 6 hours on a skiing ground, where the average temperature was —5°C.
The decrease wes greater than that observed at 3 minutes after treadmill exhaustive
run.

¥ RmEESERR AFEREEES#HE  (Laboratory Medicine, The Jikei University School of Medicine.)
P TIRTE SRR R FE i (Central Clinical Laboratory, The Jikei University School of Medicine.)
whk gt e R (Faculty of Science, The University of Toho.)
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Fig. 1. Distribution of serum dopamine-hata-hydroxylase activity.



—123 —

Table 1. Effects of'sleeping, sedentary work and all night sitting up on serum DBH activity.
After } After sedentary
sedentary ) After §1eeping work and sitting

No. | Subject éx’%se Sex. PI\XZOI’? 00 ! AM: 8.0 ug‘f/}l: 1;lg()l(j)t
umtzi !umts i A% units ’ A%
1 1 M- K 22 M 3.7 3.9 ; -+ 5.4 4.4 ‘ +18.9
2 T -H 29 M 7.1 7.8 : + 9.9 8.7 i +22.5
3 T N 25 M 8.0 9.2 : +15.0 9.8 +22.5
4 S-Y 29 M 10.6 10.5 | — 0.9 11.4 ‘ + 7.5
5 0 A-1 | 42 M 12.4 13.4 + 8.1 16.4 | +32.3
6 M-S 30 M 18.1 12.9 | — 1.5 12.8 - 2.3
7 K 22 M 18.6 21.5 +15.6 18.8 + 1.1
8 T-S 21 M 18.7 12.8 —31.6 17.1 — 8.6
9 S-I 38 M 21.1 19.9 - 5.7 20.5 — 2.8
10 T -0 35 M 23.5 21.8 — 7.2 24.3 + 3.4
1 T -Y 27 M 25.1 24.4 — 2.8 21.9 —12.7
12 T 1 32 M 38.1 36.2 — 5.0 37.7 - 1.0
pe 29.3 — — — — 5.8 — + 6.7
N.S. N.S.
S.D. 6.6 — — — 12.7 — 13.5

units=p moles/min.//serum N.S.=no significant
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Table 2. Effects of sedentary work and fasting on serum DBH activity

AM AM PM
Subj. Date Meal condition 9:00 12:00 6:00
1976, . .
(1976, July) units units i A% units A%
M. K 1 normal meal 3.6 3.6 0 3.6 0
<male> 6 " 3.0 3.7 +23.3 3.7 +23 3
21yr 11 experimental meal 4.3 5.5 +27.9 5.2 +20.9
16 fasting 3.3 3.8 +15.2 3.0 — 9.1
”””””””””””””””””””””””””””””””””””””””””””””””””””””” sk N. S .
bie — — 3.6 4.2 +16.6 3.9 + 8.8
SD — ‘ — 0.6 0.9 12.4 0.9 15.9
\
K.S 1 "normal meal 9.4 9.9 + 5.3 10.0 + 6.4
nqale) 6 " 10.3 11.5 | +11.7 1.1 + 7.8
(28 yr/ | 11 experimental meal 10.1 10.3 + 2.0 9.3 - 7.9
16 fasting 10.1 11.7 +15.8 12.0 +18.8
""""""""""""""""""" B Tt 5 N. S .
% — — 10.0 10.9 + 8.7 10.6 + 6.3
SD — — 0.4 0.9 6.2 1.2 11.0
K.G 6 normal meal 17.5 19.9 +18.7 17.7 + 1.1
(male 11 experimental meal 20.8 17.9 —~13.9 18.0 —13.5
22 yr) 16 fasting 21.0 18.0 —14.3 17.8 -15.2
""""""""""""""""""""""""""""""""""""" N.S. T TNLS,
% — — 19.8 18.6 —4.8 17.8 — 9.2
SD - — 2.0 1.1 16.1 1.5 9.0
N. S. N. S.
X — — 10.3 > — +6.8 — + 2.0
SD — — \*=6.4% — 10.8 — 9.8
units=p moles/min./lserum ( )=C.V. N.S.=no signiﬁcanf * P<0.05
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Table 4. Effects of bicycle ergometer
exhaustive work on serum DBH
activity in women.

3 min after
. Rest Vo, max.-test
No. Subj. (units)
Table 3. Effects of treadmill exhaustive run units A%
on serum DBH activity
— 1 S.Y 17.8 16.2 — 9.0
Befor :
teste After Vo, max.-test ) Y. N 15.1 12.8 —15.2
Subj rest. rec. b’ rec. 10’ | rec. 30’ 3 A-T 5.2 5.2 0
. i o
(units) | (A%) | (&%) | (A%) P os | a6 | _s2a
1.0 9.2 — 3.3 — + 7.6 5 Y- Y 11.9 10.1 —15.1
Y - K 13.8 . —10.1 — — 4.3 6 N-S 6.1 5.8 — 4.9
K- K 23.3 —48.9 + 7.7 + 1.3 7 S-M 14.2 14.0 — 1.4
K-Y 23.5 - 3.0 4+11.6 | +10.6 8 K-H 15.8 14.6 — 7.6
K -M 25.5 —53.3 —12.2 +26.6 9 M-S 17.3 16.4 - 5.2
M-T 27.2 —21.7 —28.7 — 2.0 10 M: K 13.6 13.3 — 2.2
e — —23.4 — 5.4 + 6.6 X — — — 9.3
* N.S N.S. ok
SD — 22.6 18.7 11.3 SD — — 9.7
* P<0.05 N.S.=no significant units= g moles/min.//serum ** P<0.01
units= g moles/min.// serum
Table 5. Effects of various bicycle exgometer work on serum DBH activity
3 min after
Subj Rest (units) ) . 80% . 60% . 40%
Vo, max.-test Vo, max.-test Vo, max.-test Vo, max.-test
(A %) (AP) (L %) (A %)
T - K 7.5 — 3.2 +20.0 + 7.1 — 1.9
M- H 11.3 + 1.9 + 4.8 — 4.0 —
Y-S 17.2 + 4.7 — 5.1 +13.1 +52.6
M- T 13.5 —18.0 + 1.7 +27.4 +18.4
T-A 22.6 —15.0 + 0.9 — +28.4
Y N 14.7 —15.5 + 9.2 +14.4 +30.9
X — — 7.5 + 5.3 +11.6 +25.7
# N.S. ok ok
SD — 8.5 6.3 8.0 19.8

units=p moles/min//serum * P<0.05 ** P<0.01 N.S.=no significant
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Table 6. Effects of a 5,000 m even pace run on serum DBH activity

rgﬁfloiﬁeg Af‘ter running 153{3;2 Af‘ter running
No. | Subj. Age | (at rest) (rec. 5 min.) No. | Subj. | Age | (at rest) (rec. 5min.)
() : : (yr) . —
units units A% units units | A%
1 1 H-.S 42 21.3 21.1 - 0.9 12 | K- K| 34 17.1 20.0 +17.0
2 | K- N 28 14.2 17.8 +25.4 131 S-Y | 26 11.7 15.0 +28.2
3 A1 36 19.5 27.9 +43.1 14 1Y-Y | 3 15.0 21.6 +44.0
4170 22 5.0 6.8 +36.0 15 ] Y-K | 20 4.2 4.7 +11.9
5 | K-M 25 9.5 12°5 +3L.6 16 | K.Y | 24 8.8 19.4 | 4+120.5
6 | M- T 38 19.9 26.7 +34.2 17 | M- N | 53 24.8 24.4 — 1.6
7|1T-1 62 52.2 51.1 — 2.1 18 | M-N| 55 24.6 30.3 +23.2
8 | RN 40 21.1 22.3 + 5.7 B
9 [M.-T| 45 | 127 16.9 | +33.1 x| %88 - - T
10 | M- N 50 24..3 29.7 +22.1
11 [K.s| 32 16.3 19.1 | +17.2 SDop 2.3 — - 27.5
units=p moles/min.//serum *** P<0.01

Table 7. Effects of 42.295km even pace run on serum DBII activity

Serum DBH activity

- Increase in catecholamine in urine

Before

No. | Subj.
1|T-0
2 |R-1I
3 |M-T
4 {R-N
5 |Y-T
6 | K.K
7 |K-S
8 |M-K
9 {H.1I
10 |M-N
11 |K-s
12 |T.s

X

SD

hoe | i | Afer s et e

units units A% ANE AE ADA ACA
45 21.3 23.0 + 8.0 +47.1 + 6.2 +25.2 +78.5
59 12.8 18.1 +41.4 +11.3 + 1.5 + 9.8 +22.6

64 6.1 11.8 +93.4 — — — —
40 17.6 17.6 0 +30.8 + 0.8 + 2.8 +34.4
47 6.2 ‘ 7.4 ‘ +19.4 +60.4 0 + 7.5 +67.9
57 17.’9 ‘ 22.9 +27.9 +127.7 0 +54.2 +181.9

40 6.7 6.8 + 1.5 — - — —
62 6.0 7.7 +28.3 +75.9 + 9.5 +46.2 +131.6
66 1.0 2.7 +170.0 +37.3 + 4.3 +26.7 +68.3
55 6.6 8.3 +25.8 +64.9 + 1.4 +27.7 +94.0
56 7.0 9.1 +30.0 +50.4 + 5.2 +31.8 4-87.4
60 10.6 17.1 +61.3 +23.8 + 6.6 + 4.5 -+34.9
54.3 — — +42.3 +53.0 3.6 +23.6 +80.2

ok sk sk stk ook
9.1 — - 47.9 32.8 3.3 17.6 48.3

units= gy moles/min.// serum *** P<0.001L ** P<0

.01
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Table 8. Effects of Sauna bath (101°C) and water bath (19°C) on Serum DBH activity and blood pressure

Serum DBH activity Blood pressure
No. | Subj. 23°C 101°C 19°C 23°C 23°C 101°C 19°C 23°C
Wmin | Domm | B | Soma | o | Ty | bathing | recovery
(units) | (A%) (A%P) (&%) (mmHg) | (mmHg) | (mmHg) | (mmHg)
1 1 K.-G | 14.7 + 0.7 — 2.7 + 1.9 108/88 121/52 126/72 112/82
2 ” u — 5.4 — 4.8 — 2.7 — — — —
3 1S.Y 8.8 —14.8 —11.4 — 3.6 128/78 116/52 136/82 118/74
4 " " —-10.2 —18.2 + 3.4 — — — —
5 1 M-K 2.4 + 2.6 —14.6 - 2.7 108/72 116/45 130/88 110/78
6 " " — 8.3 — 4.2 — 2.1 — — — —
X — - 5.9 — 9.3 - 1.0 115/79 118/50 131/81 113/78
* o N.S
SD — 5.2 5.8 2.9 12/8 3/4 5/8 4/4
units=x moles/min.//serum * P<0.05 ** P<0.01 N.S.=no significant
Table 9. Effects of skiing®(about 6 hours) on Sarum DBH activity
Rest After ggiing (—5°C, Six hours) Recovery ]
No. Subj. AM: 300 i PM: 400 AM: 900
units units A% units N\%
1 M- K 4.4 3.5 —20.5 4.4 0
2 T-H 8.7 5.8 —33.3 9.3 + 6.9
3 T N 9.8 8.0 —18.4 7.6 —22.4
4 S-Y 11.4 8.8 —22.8 10.2 —~10.5
5 Al 16.4 8.7 —47.0 9.9 —39.6
6 M- S 12.8 6.7 —47.7 11.1 -138.3
7 K- -G 18.8 13.6 —27.7 16.9 -10.1
8 T-S 17.1 7.0 —59.1 14.5 —15.2
9 S -1 20.5 19.1 — 6.8 20.9 + 2.0
10 T-0 24.3 22.7 — 6.6 22.1 + 9.1
11 T-Y 21.9 16.6 —24.2 23.4 + 6.8
12 T 1 37.7 37.4 - 0.8 38.6 + 2.4
X — — —26.2 ‘ — - 7.0
e N.S
SD — — 18.0 ‘ — 14.4

units=p moles/min.// serum ***P<0.001
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