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Summary

Hemodynamic influence of alcohol ingestion was evaluated using expiratory gas analysis in 10
healthy men whose mean age was 26.1+2.2 years.

Protocol of the control study (C) was as follows: Oxygen uptake (VO,) at rest and during warm-
up, anaerobic threshold (AT) and peak VO, were measured with ramp protocol using a bicycle ergo-
meter. AT was determined by the V-slope method. Protocol of the alcohol study (A) was as follows:
On a different day, the same parameters as C were measured after the ingestion of 0.7 g ethanol per kg
body weight.

The following results were obtained: 1) The serum ethanol concentration was 79.1+13.5 mg/dl.
2) VO, in the resting state was higher in A than in C (4.51+0.74 vs 3.61+0.62 ml/min/kg), (p<0.05).
3) AT and peak VO, in C and A were 17.15+2.76, 32.09+6.77 ml/min/kg and 15.43 +2.86, 29.60 +5.35
ml/min/kg, respectively. 4) Exercise time to the AT in C and A was 222.90+37.32 and 172.0+33.1 sec,
respectively. 5) The heart rate was higher in A than in C.

It was concluded that peak VO, and AT decreased by alcohol ingestion.
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Table 1. Hemodynamic changes between control and after alcohol ingestion

Control Alcohol ingestion p value

Serum ethanol (mg/dl) — 79.1+13.5 —
O, uptake (m//min/kg)

Rest 3.61+0.62 4.51+0.74 <0.05

‘Warm-up 8.67+1.07 9.32+1.24 ns

AT 17.15+£2.76 15.43+2.86 ns

Peak 32.09+6.77 29.60+5.35 ns
Exercise time (sec)

Ramp to AT 222.90+37.32 172.0+33.1 <0.01

Ramp to peak 513.40+121.16 470.90+54.78 ns
Heart rate (beats/min)

Rest 74.81+7.37 91.76+11.98 <0.01

Warm-up 88.51+6.95 101.01+£9.28 <0.01

AT 115.19+£8.32 121.41+8.68 ns

Peak 156.70+17.36 161.50+11.01 ns
O, pulse (ml/beat)

Rest 3.32+0.50 3.43+0.74 ns

Warm-up 6.73+0.68 6.36+0.76 ns

AT 10.19+1.12 8.69+1.12 <0.05

Peak 13.98+2.08 12.52+1.60 ns
VE (L/min)

Rest 8.61+2.31 11.53+2.75 <0.05

Warm-up 17.93+3.26 19.77+1.78 ns

AT 31.11+£5.16 28.18+5.18 ns

Peak 67.31+18.19 65.29+13.49 ns

AT =anaerobic threshold ; VE =expiratory minute volume.
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Fig. 1. \"O2 values at the control state and after alcohol ingestion.
VO, values after alcohol ingestion were higher in the resting state and warm-up period, but
lower at AT and peak exercise compared to those in the control state.

VO,=0, uptake.

EEBAFMCIIEREI LI A — 4 -2V, T
(rest) 44y, 20 W o warm-up 443 0%, 14/
2 20 W 0F|E TARTREOHIET 5 ramp AT IC
THIfT L7z.

FERA A iICiEI F FNERFERz 7 E=¥
— RM-300 X8 MG-360 #fv, FEEH =
% breath-by-breath iz T4 L7z, AT BriE
izix, VE/VO, VE/VCO, #&#ZizL<T, V-
slope W T{TRe -7z,

BE AN t REICTIT Y, BRE 5%
KixEEL L.

¥ S

R D#dE % Table 1 1R

L. 7o — VB, ESHARFRET oMLY
YT 2 ) — VB 79.1+13.5mg/dl T H -
7=

2. =z ha—n, BKiERKD VO, (Fig. 1) i1,
FeEis (rest) 21X 3.61+0.62 %t 4.51+0.74 (ml/

min/kg) LEKERETHE < (p<0.05), warm-up T
1t 8.67+1.07 5t 9.32+ 1.24 (ml/min/kg) & #KiERE
CHEEEBTH >7-. AT, peak Bsp VO, i3 =
vhu—n, RGN ER 17.15+2.76 3t 15.43
+2.86 (ml/min/kg), 32.09+6.77 %t 29.60 + 5.35
(ml/min/kg) & ERIERE CIEMEMBR 2R L.

3. Ramp AfiBtE» 5 D AT 3 XU peak %
TOESFM (Fig. 2)1x, = b u—n, SKIER
TEFhFh 22290+ 37.32 % 172.0+ 33.1 (#) (p<
0.01), 513.40+121.16 3t 470.90+54.78 () L £k
ERFICER L TV,

4. 3 b e — B XUEER OO OEL
(Fig. 3) i3, R#HBZ 7 h £h 74.81+£7.37 %t
91.76+11.98 (beats/min) (p <0.01), warm-up T
1 88.51+6.95 3t 101.01+9.28 (beats/min) (p<
0.01) L fRiERE THEIE 2R L, AT, peak BEA T
AEEI ARV L0, KERFCTRMEBEMEZR L.

5. ayvirr—n, &KiEEED O, pulse (Fig.4)
X, ZEHFRFICIREROLBPEETH -, &

— 707 —



RE, B, Wi, @»

600+
*P<0.01
i [ ] controt
500 alcohol ingestion
o =
1]
& 300- .
[
200
100
0
ramp~AT ramp~peak

Fig. 2. Comparison of the time to AT and peak
exercise between control state and after alcohol
ingestion.

Time to AT and peak exercise were decreased
after alcohol ingestion.

150,
L
3 100] >
3 7 /
" % %
3 50, % /
< % %
-
n

ALLLMMLIMNLIMIDMIMIMDDM

BFRtAE Y & I RBERCIRE L 2 Y, AT
BTk 10.19+1.12, 8.69+1.12 (mi/beat) &k
BRI EICEME (p<0.05) R Lz,

6. = hw—n, &KiEEO VE oy (Fig.
5)ix, rest ¢t 8.61+2.31 5t 11.53+2.75 (L/min)
& BRIERE IC s fE (p<0.05) Td b, warm-up Tk
17.93+3.26 % 19.77+1.78 (L/min) &, $kiERsIc
EEGER 2R L.

E £

Tha—ENREOBEICEL, ESEoX
B IC X > THRBLOHIERR DIREE 34 L 5 =
ERLFIE VbR TWS., KESEORREL L
Ti, AT, =&/ —1E1H 100-150 ml,
WETSE, E—L4-54kK, vazxx—skilys
ThSHEEY, I0EDEHFRETS E VI b
ORLELIEHAWsR Y. @R KEEKE O L
W ic T 5 EEOKF I« DHBET s h T
VB, BRZIBHIEATHWREVORBRTS
5.

- control

%/z alcohol ingestion
* P<0.01

ALMMIMIDMIIMIOIODIHHHHIHMMMMMDBDMDYDMN)NY

rest warm-up

peak

Fig. 3. Effects of alcohol ingestion on heart rate (HR) during exercise.

HRs were significantly higher in the resting state and warm-up period after alcohol ingestion
compared to those in the control state. However, HRs at AT and peak exercise did not differ
significantly between the control state and after alcohol ingestion.
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Fig. 4. Effect of alcohol ingestion on oxygen pulse during exercise.
Oxygen pulse did not differ significantly in the resting state, warm-up period or peak exercise
between the control state and after alcohol ingestion, while it was significantly higher at AT level in

the control state than after alcohol ingestion.
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Fig. 5. Effect of alcohol ingestion on expiratory
minute volume.

Resting expiratory minute volume (VE) was signi-
ficantly higher after alcohol ingestion, while there was
no significant difference at the warm-up period be-
tween the control state and after alcohol ingestion.
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