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Effect of Exercise and Changes of Physical Condition
on the Blood Pressure and E.C.G. ()
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We studied this experiment to compare the effects of blood circulatory system to exercise and
rchanges of various physical conditions i.e., postural change, finger ergometry, Flack test, cold
pressor test and bicycle ergymetry. We had sixty healthy college students. Their mean +SD
values of physical characteristics were as follows: age; 22.0+1.37, weight; male 61.725,06kg.
female 46.2:7.47kg. We observed the changes on blood pressure (B.P.) and E.C.G. and comp-
.ared cach changes with references.

In change of body position from sitting to supine position, decreased diastolic B.P. and increascd
_pulse pressure were observed.

In the finger ergometry, systolic B.P. was increased. There were no significant changes in the
-diastolic B.P. and heart rate.

In the Flack test, there were increased systolic B.P. and bradycardia. During the cold pressor
test, heart rate was increased. After the cold pressor test, B.P. and heart rate were dccreased
‘comparing to control. Amplitude of T wave was increased.

In the bicycle ergometry, immediately after exercise the heart rate and systolic B.P. were
increased, and diastolic B.P. was decrcased. There were shortening of the P-R intervals and
-decreased Q-T intervals.

The S-T segment was depressed after the bicycle ergometry in the lead [ and aVF, however
the elevated S-T segment in lead I and aVF after postural change, finger ergometry, Flack
test and ccld pressor test was obtained.

In the bicycle ergometry, the depressed S-T segment was analyzed by so called S-T vector.
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This finding was indicated left ventricular local ischemia but the rcason of the elevated S-T

segment in the relatively mild stress other than this were still obscure.
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Table 1. Changes of hcart rate (H.R.) and blood pressure (B.P.) in the supine position

(\H““)
Control Supme

$ Male { Femule Total : Male 1 Female \ Tmal
H.R. /min i 76.0i1.52; 8‘7 6+2 97] 78 3+1 47 72. 8+1 3/‘ 7‘) 04—‘) 95J 7:) O-Ll 47
B.P. Systolic ‘ 124.8:&1.69j 118.5:*:2.01? 122.6+1. 30 1‘73 0+1. 81 118.3+2. 161 121. 4-*1 44

: §

(mmHg) | Diastolic - 77.8+1.01' 76.2+1.23 77.3+0.80 73.0*11.13\ 75.6t1.78‘ 73. 9%£0.8

* “; lll( ance: p<0. 01
Male n=39
Femate n=21
Total n==60
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73.9+0.98mmHg 5 4] ‘L s HeletpL0.00) Fig. 1. Changes of heart rate, systolic blood

(730 D pressure (S.P.) and diastolic blood
2, ] HAlLLE(E 2) pressure (D.P.) in the supine position.

Talle 2. Changes of heart rate (H.R.) and blood pressure (B.P.) in the finger ergometry

(MESE)
i Cu mul U min f 3 min 5 min
M.Lc Female Total ‘ Male Icma e Total | N ale J}<<,malc Total \Iale Iema‘e - Total

\ . 176»4_— 1970+|98)~‘" 9! 73,44 797_‘7.;3.6i“ 731* so'r
BB min T s T g 18 L 10 2 2 1o [
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Fig. 2. Changes of heart rate, systolic blood Fig. 3. Changes of heart rate, systolic blood

pressure (S.P.) and diastolic blood pre-
ssure (D.P.) in the finger ergometry.

28 3
AATol A Aol 132.4%
stAl F7H(p<0.01)

AL A wA
3l ﬂ]{r’_‘ﬂ]ﬂ

A 2k
1% f

k7t

mmHgi -9
58 Fole . o,
# FolebA grasgieh, Ak d e
Flack test &A% 73.1x1.04mmHg
4(p<0.01)d g e z Fol =
A srgd e (2 3). Q-T 74 L

7 2
&3

[e]
5
3 &

7k

¥, 5 el

& (p<0.01)H el

pressure (S.P.) and diastolic blood
pressure (D.P.) in the Flack test.

o] Frhihe Beglm Tslxs Flack test & &k
2 Zvbss A% Rgdont f493 wste oy
deb(=g 4).

4. Cold pressor test(¥ 4)
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Table 4. Changes of heart rate (H.R.), blood pressure (B.P.) and
ECG findings in the cold pressor test

(M+SE)

Control

During Exposure

|

1 min , 2 min

Male chmaIe:i Total |

Male \Female‘ Total ‘ Male ‘Female Total

H.R. /min L 76,04, 82.6:i 78.3+ 76. 4+|‘ 9.7+ 8L.8+ 79. o+1 88,64 80.1+
. m LS 300 147 180 3.0 1.9 L0 400  L70
l | 124,841 118.5+! 122, 6+ R ‘ |
B.P. | Systolic | 0 2 (ﬂ} 140& - - - = T T
(mwHg) | o 7.8+ 762+ T7.3%) o ‘ \
Diastolic Loy 1z os T T o -
P-Q interval | 0.154% 0.159+] 0.156:+] 0. 154 0.159, 0.154+| 0,153/ 0,157 0. 154+
|7 (sec) 0.003% 0.0067 0.0033 0.0037 0.0062 0.0027] 0.0036 0.0073 0.0030
"Q-T interval | 0,356 0. 354+ 0,355+ 0,355+ 0.353= 0.354:/ 0,360 0.353x| 0,358+
| (sec) ' 0.0047 0.0070 0.0040] 0.0040 0.0084 0,0040 0.0039 0.0036 0.0041
R; amplitude | 12.21+ 1193+ 12,113 13,004 12.23%| 12,78+ 13.13+| 11.88+' 12,73+
ECG | (mm) 0.50: 0.7z 0.42  0.53 0.8 0.45 0.5 0.89  0.45
T, amplitude | 4.11+ 2,914+ 3.69+ 4.88%%| 2.91+| 4.2044.95%+ 2.04+| 4.34+
1 (mm) 0.2 0.23 017, 0.22 0.3  0.2i 0.8 0.27] 0.2
.o 642+ 70.9+ 66.5+ | _ _ D
Axis (*) 102 385 .49 : -
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244 A zAe] dok g ECG nlal& o
After Exposure
0 min 3 min { 5 min
Male IFemale’ Total | Male %Female Total | Male lFemale\ Total
R in 72.4-| 85.1+| 76.9+[69.3**+ 79,4+ 72.9*570.5**&1 77.8+) 73.1+
e /m .30, 2.90 1.50 .30  2.70 1. 40 120 2.90 1. 40
Svstolic 123.8+| 118,94+ 1221+ 115.2**§ 113, 01114, 4%* | 114.2%% 117.3% 113.2%%
B.P. s 1.0 1L.70,  1.20+1.10 |  1.81/+0.94 |+1.13 £1.80 |+0.98
(mmHg) Diastolic 76.5+| 75.7+| 76.3+[73.4**+| 73.5+\73.6**+! 74, 1%+ 74.6+| 74.2+
1as .31 1,99 1,100 1,000 1.89 0.95 1.06 1.60|  0.90
P-Q interval 0,158+| 0.160+| 0,158+4] 0.158+" 0.155+| 0,158+ 0.158=| 0.161+| 0.159+
(sec) 0.0038) 0.0072| 0.0035 0.0040 0.0059 0.0033] 0.0043| 0.0066/ 0.0037
Q-T interval. 0.359+| 0.355+] 0.358-:| 0.364+| 0.367+ 0.365=+! 0.364+ 0,366 0,365+
(sec) 0.0040| 0.0072 0.0037] 0.0040/ 0.0071 0.0036 0.0041] 0.0070 0.0036
. iR, amplitude| 12.64+| 11.354| 12.194] 12.44+ 11.40+ 12,08+ 12,51+ 11.39+| 12,12+
ECG (mm) 0.50, 0.77 0.43 0.5, 0.76 0.43[ 0.52  0.74 0.43
T, amplitude 4.66*+| 2.73+| 3,99+ 4.50*+| 3.20+ 4,104+ 4.36+ 3.49+| 4.19+
(mm) . 0.1 022 0.25 0.15 027 016 0.20 0.31 0.16
Axis ) 64. 1+ 74.24| 67.6+| 62.6+ 71.6+ 65.7i§ 63.9+| 72.5+! 66,94+
! 4.65  4.200 3.42 467 3.97 3.48 474 295 3.4l
*Significance: p<0.05
**Significance: p<0.01
Male n=:39
Female n=21
Total n=60
....... Male group
B P‘}?u{c] Kroup === Female group
’1‘:;?::? ﬁrﬁlﬁ;ﬁ"p Total group
i S E. r~ S.E. 95
‘‘‘‘ ‘1 {nm): I
gy L 0
== ‘.._._.._{L ..... —] 2 83
11 803,
10 5
- By
D
w==T" 470
4’I‘wava % 4
3 (mmkg)
£ 1300 gp,
(sec. ) 125
0.38] 120
0.97 o ‘-._._'[ Ny
[ o Tree] 1154
T0.36 } tlae it
< 0.5 . + 110;
; [ £0-
2016 }I-I:\ -{ 750
'0.15u 70+
;Concrc»l 0 3 . -‘ . : y . A
b Time in minutes Control 1 During2 Al’:t;er 5

Fig. 4. Changes of R wave amplitude, T wave

amplitude, P-Q

interval and Q-T int-

erval in the Flack test (Lead J).

Time in minutes
Fig. 5. Changes of heart rate, systolic blood

pressure (S.P.) and diastolic blood pr-
essure (D.P.) in the cold pressor test.
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Table 5. Changes of heart rate (H.R.), Blood pressure (B.P.) and

ECG findings in the bicycle ergometry

(M5

H.R.

Lunnol

0 min

Male P ¢ nn.] I Total

/min ©O76.0+1.52 RLO:2OT T8.3+1.47

Fermale Totul
105, 67%* = 126,77+
5.1 3037

B.P.

{mmHg)

ECG

138.3%% 1 | 150,27~ <.

< Ty amplitude

Systolic 124,84 1,60 118,522,010 122.6=1.38 T F o T
Diastolic | 77.84£1.01 76.2+1.23 77.3x0.80 %7770 .ot
P-Q interval  0.154- ©  0.159+ 0.156=  (L1357%% L0, 14()“-1
(scc) 0. 0034 9. 0067 0. 0033 0.603 0. 0034
Q-T interval 0.356+ @ 0.3 4+ 0.385+ 0. 0,314%% £
(sec) 0. 0047 0. 0075 0. 0040 0. 0007
Ry amplitude o o140 50 11,6320,720 12,1140, 4210.52 £ 0,58 9.27% 20,92, 0-5277 %
(mm} | ' 0.47

(mm) 4.11i0.203 2,0140.23 3.69x£0.173.26%* 40,20 2,544+0.19 3.01+£0.15
Axis (°) 64.224.02  70.9-+3.85 66.5=3.49 77.0-6,32 ‘

75.74+5.40 77.1+4.51
|
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3 min | 5 min
i
Male ‘ Female * Total ‘ Male ! Female Total

1 ; ]
H.R. /min  99,0%*4:2,69 8l.9x3. 31}93. 0** 4.2, 35 94, 2** +2, 40!w 83.513.4290. 5% +2,07

0

! L1490 " i
B.P. systolic M 122.0:t1.61} 135. 1% 05|130 Te£2.21) 117,041, 84‘ 195, fe 1,78

{

N | |
{mmHg) Diastolic 66, 7**+1.28 75.2:-1.7969.7**+1.1670. 4**+1,33 77.0::1.7773,0%%+1, 14
! | : ;

|
P-Q interval | 0,150 0.155- 0,152+ 0.150+ | 0.156+ |
‘ (sec) 0. 0029 0. 0074 0.0033 0.0037 0.0078
‘ Q-T interval  0.341% 2 0.366+ | 0.350+  0.349+ 0. 362+ '; 0. 354
} (se) 0. 0056 0. 0067 0. 0046 0.0056 0. ()078; 00046

ECG }Rﬁ “2‘{’}’1';“‘1" 12.55+0.65 11.00-:0,85 12.01+0.52 12.607'_—0.58‘ 10.86+1.81 11. (60, 48

T’ “%‘}Ig"‘#)u‘“ 2,03%* £0,18 2.37+0.200 2,740,142, 59** +0, 1/ 2.36+0.20 2.51*=0.13

GD

5 67. 5+4.39 7().6&5.41‘i 70.24:3.07 70,7288

}

CAxis () 65.5+6.400 71.243.

uces p<0Us
e: p< 0.01

Female n=21
Total  w=060

5% 70.4-1.13, 73.0+1. 1dmmHg = fo1 & '11-:,;
(p<{0.0L)F +hebA deb(rgl DL P-Q E 4 -3
A5 w0, 135 20,0005 see)sh 2 v;(o.m =
0. 0034 secyel] A =) -2 H-8] 3k 2Fa(p<0.01)E Ve
webe QT 2k % 25 kb (0. 277 £0. 0057
sec), ¢ S0, 314:£0. 0097 see), 7 A (0,200
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essure (D.P. ) in the bicycle ergometry. m.
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Fig.10-A. Changes of mean QRS vector in the supine josion, linger ergometry and Flack test.
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