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Effect of Ethanol and Exercise on Heart Rate, Blood Pressure,
Respiratory Rate, Blood Lactate and Ethanol Concentration
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Effect of ethanol(EOH) on cardiovascular system and blood lactate levels following exercise was
studied in 100 male college students (Age:20—22yr) who were divided into 3 groups: Ethanol
group, Exercise group and Ethanol-~Exercise group. Ethanol was administered as 25% Korean
liquor (Kumbekju) in a dose of 2ml per Kg body weight. Exercise was performed on a mini-
trampoline(rebounder) with repeated rhythmic bouncing at a rate of 80 per min for 3 min. During
3 hrs of recovery after the exercise, the heart rate, blood pressure, respiratory rate and blood
levels of ethanol and lactate werc measured. The following results were obtained.

The heart rate following ethanol ingestion increased significantly at 20 min, and decreased
gradually thereafter and returned to the resting level at 180min. Blood pressure following ethanol
ingestion decreased significantly at 40min and remained at a low value during the 3 hr experi-
mental period. Ethanol produced a non-significant decrease in respiratory rate.

Recovery of heart rate following exercise was retarded in EOH+Exercise group. Heart rate at
20min after exercise was significantly higher than the resting level in both Exercise and EQH--
Exercise groups.

Blood pressure of both exercise and EOH+Exercise groups was significantly higher at 1 and 5

min after exercise and returned to the resting level at 10 min. However, EOH--Exercise group
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showed significantly lower systolic, diastolic and mean arterial pressure but higher pulse pressure

than the Exercise group during the recovery period.

o EOH +Exercisc group showed a significantly lower respiratory rate st 1 and 3 min after

exercize but showed no difference at 20 min.

Blood lactate level was 12,810,877 mg/dl at rest but increased significantly to 76.50+6,¢3 mg/

dl and 55.9546.36 mg/dl immediately after exercise both in Exercise and EOH--Exercise group,

respocddvely. Blood lactate level decreased markedly thereafier and returned to the resting level
at 60min in Excrcise group and at 120min in EOH--Exercise group.
Bload ethanol concentrations in EOH--Excrcise and Ethanol groups were 63.67+3.84 mg/dl and

63,43

L09 mg/dl at 60 min, respectively and 37.40+£2.56 myg/di and 63.0-+5,38 mg/dl at 120min,
respectively.

The above results indicate that ethanol produces an elevation of heart rate and blood lactate
level and retards the rccovery rate of heart rate and blood lactate after exercise. Because of
ethonal's depressor effect, blood pressurc following exercise returned to the resting level faster.

Excrcise scems to facilitate the metabolic rate of ethanol.
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Table 2, Heart rate, blood prossure and rcspu atory

Table 1. Physical characteristics of subjects

B ,dv
Age Height \,Ii?d;]t Surface No. of
(yr) (Cm) kg) ?rezzs cases
m
Mean 21.2 169, 4 59.5 1.68 100
0.53 0.76 0.01

S.E. 0.15

EOH Bl 4 ethanol 88 LAl mEE = o
TEC] RIS R 32 @19 294 2o up
Shzeh. Bl LB ethanol EE& 2074 A
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Fig.1. Changes of heart rate and respiratory
rate in ethanol group.
Significantly different from the control:
*p<0. 05,
Dosage of cthanol ingestion:
BW of 25% ethanol.

2ml/kg

rate of sub)cch in xestlng conditien

3 <] ¥ "
Heart rate Bl sad prcssure(mmHg) o Pesprl;?euory No. of
{/min) Svstolic Diastolic . Mean arte- Pulse (/min) casey
- o . pressure pressure rial pressure pressure MUV )
Mean 714 o 68,0 85.6 50,1 19,5 100
S.E. 0,88 071 146

0. 96 1.15 0. 42



 HHEA

and 1'e>pimmr§ rate in ethanol group

‘thanol « i‘n ra - .
Liha Hl adr Em tion - No. of
6o e 180min ~ ©85¢%
Heare r"te(/n"ln) 71.4 75, 0% 74.9 73.2 70.3 32
0, 88 1.7¢ 2.05 201 .71 1.85
Bleod pressure(mmHyg)
Systolic 19.0 122.6 115.6 112, 77* 112, 7% 110, 2% 32
Diastolic 0.71 2.45 2,08 2,05 LG8 2,04
62,0 71.8 65.2 063, &7 21, 4 64, 5%
1. 46 2.34 2.55 2.05 2,25 2,06
Mean arterial pressure 85.6 88. 32. 20, B3 79, 8%
Q. 98 2,18 2,13 1,84 1084 1,33
Pulse pressure 50.1 50,4 50. 4 40,0 43,2 15, 5*
1. 15 .81 35 [ 67 2706 2,40
Respiratory rate(/min) 19.5 19, 13.3 17.8 7.5 18,4 32
0. 42 0.90 0. 88 1.00 .75 0.81
\, alueb are means dnd S I:
Number of cases in control group is 100.
Significantly different from the control: *p<l0.05, **p<0.01.
Dosage of cthanol ingestion: 2ml/kg BW of 25% cthanol.
mmHg s .
130 7160, 120 a3l 180rs 63.9=2, 0bmmHe,
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Fig.2. Changes of blood pressure in ethanol
group.
Significantly different from the control: S5 10 =
. . A voad R
*p<0.05, **p<0.01. on ais S8, 09, 01
f i i < Q. L84 588,02,
Dosage of ethanol ingestion: 2mi/kg 0. 1+1.843 = Y

BW of 2575 ethanol.

A7.7T+1.823], 82,4--1,305
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Table 4. Changes of heart rate dur

ing recovery period in exercise group

and ethanol--exercise group

Heart rate

/min
Recovery period N f
Control NO. 0
1 3 5 10 20min cases
Exercise 71.4 118, 0** 94, 4** 87, 7%% 82, 4#% 77.8%* 40
0. 38 2,81 2.12 i.82 1. 89 1.62
Ethanol+-Exercise 71,4 114,7%¢ 100, 1** G5,3%* g2 90 1**Z & 83, 0% g £ 28
0,38 2.16 2.3

Valuc
Numb

s are means and S.E.
er of cases in control group is 100,

1.84 2,01

Significantly different from the control: **p<0.0L and from the exercise group: # £p<0.01.
Exercise: Rebounding on rebounder at 80 times/min for 3min.
Doszze of ethanol ingestion: 2m//kg BW of 25% ethanol.

/min
120 ’— T
»
Ho-
100}~ -l
ek S8
90 = e S
. LT
8ol *»
%
708
Qe EQH+ Exercise group
60}~ -—-e— Execise group
§ Mean S.E.

50}~

v

1 11 1 [

01231 3 5 10 20min

Rest Exercisek——— Recovery period——y

Time

Fig.3. Changes of heart rate during recovery

period in exercise group and ethanol-
exercise group. Significantly different
from the control(resting): **p0,01
and from the excrcise group: #2Zp<
0.01.

Exercise: rebounding on rebounder at
80 times/ min for 3min.

Dosage of ethanol ingestion: 2m//kg
BW of 25% ethannl.

77.8+1.623 o [ F-o o M= gk (p<
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Fig.4. Changes of blood pressure during recov-
ery period in exercise group and ethanol
-Lexercise group.

Significantly different from the control
(resting): *p<0.05, **p< 0,01 and from
the exercise group: # #p<0.01.
Exercise: rebounding on rebounder at
80 times/min for 3min,

Dosage of ethanol ingestion: 2mi/kg
BW of 259 ethanol.
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Table 5. Changes of Bblood pressure during recovery period in exercise group

and ethancl--exercise group mmHy
Contral Recm ery period o {T;
1 3 5 10 20min. R
Exercise
Svstolic 119.0 174,177 147, 7%% 130, 7** 120.5 117.2 40
0.71 3.41 2.79 2.10 1.55 1.51
Diastolic 69,0 78.0%% 74.3% 72, 9% 71.5 72.1
1.46 1,70 1.59 1.23 1.35 1,50
Ethanol+Exercise
Systolic 119.0 166. 0% 141, 9** 127.3* 118.6 112, 9* 28
Diastolic 0.71 4,05 3.55 3,27 2.81 2,50
69.0 67.02 2 66.28 2 63.2% 4
1. 46 2,89 2.08 2,20

Values are means and S.E.
Number of cases in control group is 100,

Significantly different from the controls *p<J0.05, **5<0.01 and from the exercise group: z

n<0.01.

i
e

Exercise: Rebounding on rebounder at 80 Iimes/min for 3min.
Dosage of cthanol ingestion: 2mi/kg BW of 25% ethanol.

0.015/78.0+1.70mmHg(p<(0.01), 147.7+2.7%p
20.01)/74.34+ 1. 59mmHg (p<0.05) = 130,74
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Changes of mean arterial pressure furing
recovery period in exercise group and
ethanol--exercise group.

Significantly different from the control
(resting): *p<J0,05, **p<0.01 and from
the exercise group: % p-<0.05.
Exercise: rebounding on rebounder at
S0 times/min for 3min.

Dosage of eothanol ingestion: 2ml/ ko
BW of 257 cthanol.



u}wm.» mtpﬂﬁ}g 5] g1 ethanol ffE+] ol2 = bl

- B - sk Ethanol 8-t BELRWE LK. ME, — 45—

Table 6, Changes of mean arterial pressure during recovery period in

exercise group and ethanol+-exercise group

mmHg
Recovery period No. of
Control g
1 3 5 10 20min. cases
Exercise 85.6 109, 7** 100, 5** 3. 1%* 89, 3* 87.3 40
0. 96 1.81 2.48 1.39 1.39 1. 40
Ethanol+Exercise 85.6 101, 7% g 93, 2%* = 88. 0% 85.1 80.1% 28
0,96 3.26 2. 46 1.74 2.36 2.64

Values are raeans and q E.

Number of cases in control group is 100.
Significantly different from the control: *p-J0.05, **p<(0,01 and from the exercise group: &£p

<20, 05.

Exercise: Rebounding on rebounder at 80 times/min for 3min,
Dosage of ethanol ingestion: 2mi/kg BW of 25% ethanol.

Table 7. Changes of pulse pressure during recovery period in exercise

group and ethanol+ exercise group

%28 RE 50,11, 15mmHg ¢ Hegfl
el HE 96,542, 79mmHg, 73.0+42.29mm 30.7+1.823 =l

L, 395 o vowm i

3l e
EA 2N L&

=] E5E
95, 0+1.443 2 7 HEEH;

mmHg
Recovery period No. of
Control — - : cases
1 3 5 10 20min.
Exercise 50.1 06, 5** 73.0%* 58, 2** 49,0 45.1 40
1.15 2,79 2.29 1.83 1.48 1.38
Ethanol+Exercise 50.1 89, 2%* 75.5%* 60, 1%* 51.4 50,0 28
1.15 5,67 4.15 3.04 2.57 2.20
Values are means and S.E. 7
Number of cases in control group is 100,
Significantly different from the control: **p<0.0L.
Exercise: Rebounding on rebounder at 80 times/min for 3min.
Dosage of ethanol ingestion: 2mi/kg BW of 25% ethancl.
o W 1073717 8% 3+1.39mmHg & slgie mmHg 2 60.143.04mmHg 2 HEH(p0.0L)
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Fig.6. Changes of pulse pressure during recove- Fig.7. Changes of respiratory rate during rec-
ry peried in exercise group and cthanol overy period in exercise group and

—-exercise group.
Significantly different from the control

(resting): **p< 0,01,
Exercise: rebounding on rehounder at

20 times/min for 3 min.

Dosage of ethznol ingestion: 2ml/ke

ethanocl+-exercise group.

Significantly different from the control
(resting): **p<70.01 and from the exer-
cise group: #p< 0,05,

Exercise: rebounding on rebounder at
80 times/min for 3min.

BW of 252 ethanol. Dosage of ethanol ingestion: 2ml/kg
BW of 2577 ethanol.
Table & Changes of respiratory rate during recovery period in exercise
group and ethanol--exercise group
/mm
Rcwvu v period No. of
Control X : CZ):SGG
1 3 5 10 20min it
Exercise 9.5 35. Brx 29, 6** 24, 4%% 21.5 20.6 40
0.42 1,17 1.07 0,74 0.66 0.66
Ethenol--Exerciue 19,5 30.7**z  25,0%*g 22,6 20.6 20.0 23
0.42 1.82 1.44 1.69 0. 99 1.84

umber of cases in contrel group is 100.
Significantly different from the control:
Exercise: Rebounding on rebounder at 80
Dosaze of ethanol ingestion: 2ml/kg BW

EOH #2 %p#hE 12.81+0.87Tmg/dl o] jksl eth-
60737k Hphshel o)l 120700 A
6050 4] 1= 15, 704+0. 92mg

iz

[0.65). iy

30 rell 2] 245 76,5040, 93mg

vhebf ol e (n <

**p<0.01 and from the exercise group:
times/min for 3min.
of 252, ethanol.

£p-00.05.

Jdl g 25,2444, T8mgrdl A ZEFEES] 12,81+
Tmg/dl 3o} Eabo=d (p0.01) A 60770 A

1= 11,5441 llmg/dl 24 LRt mE s ok

f TEESE&KS WE 30 2 6077 4
% 63,0546, 3Tmg/dI(p<0.01), 31.0444. 24my
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Table ¢. Changes of blood lactate in ethano!, exercise and ethanol+exercise groups
mg/dl
Control Imn:}%éz:‘tely 30 60 120min.
Ethanol 12,81 16,70 18,70~ 10. :O
0, 87 — 2,06 0.92 1.C6
(12 (12 (an @
Exercise 12.81 76, 50%* 25, 24%* 11.54 13,17
0.87 6. 93 4,73 1. 11 1.56
(12) 12) (8 (10 @)
Ethanol+Exercise 12,87 65, 95 * 31.04%% 17.74* =2 £ 14,62
0,87 6.37 4.24 1.70 1. 49
12) €)] (105 <13,} €©)]
Values are mcansi and S.E. with numbers of expemmcnts in pqlenfhcw o .
Significantly different from the control: *p<0.05, **p<0.01 and from the exercise group: £ =

p<0.0L.
Exercise:

Rebounding on rebounder at 80 times/min for 3min.

Dosage of ethanol ingestion: 2ml//kg BW of 25% ethanol.

mg/dl mg/dl
12C 1~ 70"
100 |- cor-
—a—  Exercise group
80 |- —O-—  EOH + Exercise group !O._
r;| ~=0--= EQH group
’::‘;’ 60 I~ § Meun2SE. :JE_‘ sor
o
P ~ sof
40 ~
20l w0 ECH+Exsrcise group
20F . =t EOH group
10 Mednt SE,
o ) L :
0 30 60 120 min ° L 1 , ,
Rest Exareisg o RECOVEry Pariod —mmm———ey 30 80 120 180min
Time Time,

Fig.8. Changes of blood lactate in ethanol, Fig.9. Changes of bloed ethano! concentration
exercise and ethanol--exercise groups. in ethanol group and ethanol--exercise
Significantly different from the control group,

(resting): *p<0.05, **p<(0.01 and from Significantly different from the ethanol
the exercise group: # # p<0.01, group: 2 #p-J0.01.
Exercise: rebounding on rebounder at Exercise: rebounding on rebounder at
30 times/min for 3min. 80 times/min for 3min.
Dusage of ethanol ingestion: 2ml/kg Dosage of ethanol ingestion: 2ml/kg
BW of 25% ethanol, BW of 257 ethanol.
/Al(p<0.01) ¥l 17.74+1, 70mg/d1(p 0. 05) . 4] falEe]l BEILIREIR 21 10 8 94 B ubg
ool Mef 12070 EERIRARER HiM Feh. W1 EOH #:8 ethanol ¥EBLg: 6047ol 2] 52
.3*_&{‘{01 A MEEAKe] R ol EOH+ w5 #iol) A l >thanol # B & EEH)

v MEHEE ok MR 307) AR th MRBL 607rel A2l Mol s RrEifEel 63.43%
Toesl] EE ;§'~?< Mefpabel 4] WS on], Hol 5.06mg/dl 3l 63.67x3.34mg/dl 24 A9 e
Metd 607 el A= 17,74+ 1. 7T0mg/dl 2.4 B R 7o el o), 12074 4= EOH--Hig#eo] 37,40

11,54+ 1 Umg/dl o) Heed 2shel(p<0.01),
EOH firxl- EOH - sy fire] ole A (frh ethanol

+2 56m5,/d1 2.4 EOH m:2)
er b
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Table 10, C

ges of Llood ethanol concentration in ethanol group and ethanol-exorcise group

mg/dl

In

diately

Control nth(:r 30 G0 120 180min
Ethanol 0 40. 89 63. 43 63. GO 26, 86
— 2,58 5.09 5.38 4,54
(i {9 (7 (1D (7
Ethanol+TExercise o 0 32,50 63. 67 37.40z= 8 22,40
2.88 3.84 2,56 6. 12
(o (10) (8) 6 (10 6

Values are means and S.E.with numbers of experiments in parentheses.

Significantly different from the cthanol group:
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