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Effects of Alcohol on Neurocognitive Function, Psychomotor Performance and
Subjective Response in Koreans with Different ALDH2 Genotypes*
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Hoon Lee, M.D.,” Jae-Sung Jung, Ph.D.,” Hyung-Yung Lee, M.D."

ABSTRACT

bjectivel] The purpose of this study was to evaluate the effects of alcohol on neurocognitive function, psychomotor performance and subjective
response in healthy Korean adults with different ALDH2 genotypes.

MethodO A total of 24 males, half with active ALDH2*1/2*1 and the other with inactive ALDH2*1/2*2, was selected through genotyping using
restriction fragment length polymorphism. In a double-blind, placebo-controlled cross-over design, each subject consumed 0.5g/kg dose of alcohoal, given as
a mixture of 40% vodka and orange juice, and placebo(orange juice) on two separate occasions on an average of weekly intervals. The blood alcohol
concentrations(BACs) were measured using a breath analyzer at baseline and at 30, 60 minutes after drinking. P300s were measured at baseline and af
30 minutes after alcohol and placebo intake. Vital signs and psychomotor performance[Critical Flicker Fusion Threshold(CFFT), Choice Reaction Time
(CRT), Digit Symbol Substitution(DSS)] were measured at baseline and at 60 minutes after alcohol and placebo intake. Subjective responses were meas-
ured at the end of the study. The statistical analysis focused on whether there were any differences between groups with different ALDH2 genotypes.

Results(

The major results are as follows.

1) BACs in the inactive group were overall equivalent o those in the active group. Only in terms of time, BACs were significantly higher overall at 30
minutes than at 60 minutes after alcohol intake.

2) Pulse rates were significantly increased after alcohol infake compared with placebo, and the increase was greater in the inactive than in the active
group.

3) P300 latencies in leads Fz(frontal), Cz(cental) and Pz(parietal) were significantly increased after alcohol infake compared to placebo, and the
increase was greater in the inactive than in the active group. P300 amplitudes in leads Cz and Pz were significantly decreased overall after alcohol
intake compared to placebo.

4) Compared with placebo, alcohol produced significant effect on the psychomotor performancel impairment in the inactive group, improvement in
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the active group.

5) Compared with placebo, alcohol significantly induced a negative or an intense effect on the subjective responses in the inactive group, but little

negative and even a somewhat positive effect in the active group.

Conclusions( These results suggest that ALDH isozyme variance might be an important factor to determine the effects of acute dose of alcohol on
the various psychobehavioural functions and also to determine the alcohol use pattern and to predict the future development of alcohol overuse and/or

abuse.
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Table 1. Subject’s schedule of activities during each evaluation
session

170 30 Arrival at laboratory

History taking(including alcohol drinking, specific life events)
BACs(blood alcohol concentrations) & vital signs(pulse
rate, blood pressure, body temperature)
180 00 Instruction and task battery practice
180 30
180 45 Preparation for ERP(event related potentiald P300)
190 45 ERP
200 00
200 15

21000

Dinner

Psychomotor performance test
Ethanol(0.5g/kg) or placebo intake during 15 minutes
BACs and ERP

BACs & vital signs(pulse rate, blood pressure,
body temperature)

Psychomotor performance test & subjective response
questionnaire

21030
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(b)) 000000 00 000 (Questionnaire for alcohol se—
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(4) Digit Symbol Substitution Test(DSST)
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00 0dbo 0bo ooob bboodo, 000 ooo oo
0000 00 120000 O0O0OO0O.0 0000 Michigan
Alcohol Screening Test(Selzer 1971)0 OO0 OOO@OO
0 19910Mizoid 19830 Ohmorill 198601 Pollockl 1986[1
Schuckit 19840 Wolff 1972)0 O0O0O0O O 000 000 O
gooo.

4. X122

000000 00,000 0 00 00 0 000000 00
0 000 x ?test(00 Fisher’s exact test) 00 t—testd] O
0000.00000 ALDH2 0000 000000 000 O
00 0000 000 0D00.0000 DO00O0 DO00O0

0o00O0 (two—way repeated measures ANOVA)D O0O0O.

0oooo, P300, OO0O0O OO0 DO@OO bo)oo O
0 0000 0000 obooog, O(ALbH 00000 O
00)O OO0 000000 0O0.BACsO OO OO OO
00 000000, 00 0oo@Eood e00)o DOOOODO O
ud.odu ooo oo oo 0o oooo cogooo, o
0 000 oooooo ooo0. 000 ooooob p<os0 O
00,00000 SPSS 8.0 for windowsd O0OOODO.

g 4
1. Alg[elets £
oo,

gug, ooo, oo
guuoo ooo oo

000 0000 ALDH2 0000 O
000 00o@ 2).

0o 00 OO0 0000 ALDH2 O0O0O0O 000000 oo

0 000 O00.00 00 o000, 0000 0o oo, o0
00 00 0 00 000,000 00 000 OO0 00000
00 0000 0ooO 000 0000, 000 00 oooo
00 0000 00000 00 0000 000 (p<.05).

OO0 OO0 O 0000000 Oo0od (facial flushing)(p

Table 2. Demographic characteristics in ALDH2#1/2%1 and ALD-
H2%1/2*2 groups

Characteristics ALI(D;E*]]Q/)%] ALI(DSiTQ/f*Q P
Age(Yn) 21.75+ 2.01 22.67+ 2.27 NS
Place of birth(No) NS

Urban 6 7

Rural 6 5
Trait anxiety(score)@ 40.58+ 6.16 40.50+ 6.11 NS
Circadian rhythm 35.25+ 3.77 36.92+ 3.34 NS

questionnaire(score)P

al Assessed with Spielberger’s Trait Anxiety Scale.
b0 Assessed with Korean version of morningness-eveningness qu-
estionnaire.

Table 3. Comparison of alcohol drinking history, habits and alc-
ohol sensitivity in ALDH2#1/2*1 and ALDH2*1/2*2 groups

Variables ALDH2*1/2*%1 ALDH2*1/2*2

(N=12) (N=12)
Drinking history
Age of beginning(Yr) 18.33+ 1.30 18.17+ 1.53 NS
Experience of black out(No) NS
Yes 4 3
No 8 9
Age at onset of black out 19.75+ 2.06 9.67+ 2.08 NS
Drinking habits
Frequency per month(No) 7.25+ 4.25 5.83+ 3.64 NS
Preference of alcohol(No) NS
Light liqour 8 10
Hard ligour 4 2
Average amount per drinking(bottle?)
Beer 221+ 1.17 1.45+ 0.63 NS
Soju 0.98+ 0.39  0.66+ 0.31 <05
Maximal amount per drinking(bottle)
Beer 488+ 1.55 3.73+ 1.71 NS
Soju 2.06+ 0.77 1.67+ 0.80 NS
Alcohol sensitivity in physiological responseP
Facial flushing 2.33+ 1.30  4.58+ 1.08 <001
Chest palpitaion 117+ 1.47 3.00+ 1.86 <05
Dizziness 2.08+ 1.78  3.00+ 1.60 NS
Headache 1.50+ 1.24 2.92+ 1.68 <05
Nausea/vomiting 1.33+ 1.23 3.25+ 1.60 <05
Sleepiness 2.92+ 1.56 425+ 1.48 <05

all The volume for a bottle of beer was 500ml, while it was 300ml
for soju. Soju is a Korean alcohol similar fo Vodka and contains
25% of alcohol per volume.

b0 Each item was rated on a 0—6 point scale. 0 denotes ‘not at
all’ and 6 denotes ‘extremely severe’.
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<001), 0000 (chest palpitation) (p<.05), O O (headache)
(p<05), O0O/00 (nausea/vomiting)(p<.05), 000 (sleepin—
ess)(p<05)0 00000 0000 OO DOOO OooOooo

00, OO (dizziness)D 0000 000 000 00O0(@ 3).

3. 83 U3k

BACsOO 00000 000 (main effect)(p<05)d 000
0,000 000 O 000 00000 00000 000. O
00000 BACsD 00 O 30000 60000 0000 O
oo@ 4).

4. 2HYS

0000 000 000 0000 000 000(p<05), 00
000 O0O0(p<05) 0 000 00000 00000 000
(p<05). 0 000 000 000 00 00000 00000
0 000 000 0000.000 00 0 000 0000 O
00 000,000 000 0 000 00000 00000 O
oo(@ 5).

5 Xl H YHESE
P300 0 0DO0O0 OO0 000 00000 O 60 70 O
0 0000 00.

s
23

1) P300
Fz0 0000 0000 000 000(p<05), 10000 O

00(p<001) 0 000 00000 00000 000 (p<001).
Fz0 000 0000 000 0O00,00000 000 0 0
00 00000 00000 000.0 Fz0000 00 00
0 000 00 00000 000000 000 000 00
0o.

Cz0 0000 0000 000 000(<05), 00000 O
00(@p<001) 0 000 00000 00000 000 (p<01).
Cz0 000 D000 00000 D000 0000 (p<01) O
00 000 0 000 00000 00000 000.0 CzO
000 00 000 D00 00 00000 000000 00
0 000 0000.Cz0O00 0000 000 0000 00
0 000 0000.

Pz0 OOOO0 D000 00000 000(@p<001) O OO
0 00000 00000 00 0000(p<01) 000 000
0 000.Pz0 000 0000 00000 0000 000
O(p<05) 000 000 O 000 00000 00000 00
0.0 Pz 0000 OO0 000 000 OO0 00000 OO
0000 000 000 0000.PzOOD 0000 000
0000 000 000 oooo.

2) CFFT
CFFT 0000 0000 000 000@Ee<01) 0 OO0 O
0000 DO0O00 00O 0000@E<01) DObOOO OoOoo

Table 4. Blood alcohol concentrations(BACsO mg/dl) in ALDH2#1/2#1(N=12) and ALDH2#1/2*2(N=12) groups after 0.5g/kg alcohol

intake
ALDH2+*1/2*1(N=12) ALDH2*1/2*2(N=12) . .
Group Time Groupx Time
30(min) 60(min) 30(min) 60(min)
BAC 5.98+ 0.92 4.34+ 0.62 5.27+ 1.01 4.39+ 0.67 NS <05 NS

Table 5. Comparison of vital signs in ALDH2#1/2*1(N=12) and ALDH2*1/2*2(N=12) groups an hour after placebo and 0.5g/kg alcohol

intake
) . ALDH2*1/2*1(N=12) ALDH2*1/2*2(N=12)
Vital signs Group Drug Groupx Drug
Placebo Alcohol Placebo Alcohol
Pulse rate(beats/min)
Baseline 72.80+ 5.22 69.90+ 6.23 68.40+ 7.37 68.30+ 8.56
Changed value —4.50+ 9.71 2,70+ 5.36 —0.30+ 3.16 25.60+ 11.19 <001 <001 <001
Blood pressure(mmHg)
Systolic
Baseline 120.80+ 10.93  122.00+ 11.29 119.60+ 9.75 116.10+ 7.62
Changed value —-1.50+ 8.38 —0.20+ 13.25 —2.00+ 5.72 6.30+ 22.41 NS NS NS
Diastolic
Baseline 73.90+ 11.12 67.20+ 11.13 76.20% 6.91 70.70+ 9.01
Changed value —0.40+ 6.80 —-1.30+ 6.53 —1.10+ 3.63 —12.00+ 18.51 NS NS NS
Body
temperature(O )
Baseline 35.70+ 0.23 35.63+ 0.50 35.58+ 0.43 35.47+ 0.26
Changed value 0.02+ 0.18 0.02+ 0.50 0.11+ 0.29 0.04+ 0.29 NS NS NS

Baseline values were measured just before tfreatment.

Changed values are mean changes from pre-treatment baseline.
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Table 6. Comparison of P300 latencies(Lall msec) and amplitudes(AmpO p V) in ALDH2#1/2%*1(N=12) and ALDH2*1/2%*2(N=12) groups
30 minutes after placebo and 0.5g/kg alcohol intake

P300 ERP ALDH2*1/2*1(N=12) ALDH2*1/2*2(N=12)
. Group Drug Groupx Drug
Site component Placebo Alcohol Placebo Alcohol

Fz ~ P300 Lat

Baseline 308.00+ 17.87 309.50+ 17.65 310.67+ 25.46 307.00+ 27.69

Changed value 0.17+ 15.03 14.50+ 16.03 —2.50+ 16.93 49.33+ 27.66 <05 <001 <001

P300 Amp

Baseline 8.61+ 4.19 8.12+ 4.06 10.11x 5.09 8.75+ 5.32

Changed value —-1.94+ 208 —1.59+ 3.46 —-1.39+ 274 -3.85¢ 4.06 NS NS NS
Cz P300 Lat

Baseline 303.67+ 22.35 307.33+ 22.39 308.00+ 26.27 308.00+ 29.11

Changed value 3.67+ 13.12  10.67+ 18.49 3.33+ 12.07 43.00+ 32.60 <05 <001 <01

P300 Amp

Baseline 1043+ 3.95 10.99+ 4.14 1181+ 4.09 10.09+ 4.53

Changed value —201+ 212 -3.37+ 245 —1.58+ 271 —434+ 3.93 NS <01 NS
Pz P300 Lat

Baseline 305.17+ 22.76 306.17+ 22.23 313.17+ 27.51 309.00+ 30.30

Changed value 12.33+ 11.96 23.50+ 22.14 2.50+ 18.45 48.83+ 32.37 NS <001 <01

P300 Amp

Baseline 9.95+ 3.71 10.23+ 3.21 11.10x 2.92 9.58+ 3.56

Changed value —1.49+ 2.47 —-2.41+ 171 —1.42+ 234 -3.59+ 3.48 NS <05 NS

Fz indicates mid frontal areall Cz, vertex areal Pz, mid parietal area.
Baseline values were measured just before treatment.
Changed values are mean changes from pre-freatment baseline.

Table 7. Comparison of cognitive and psychomotor function in ALDH2#1/2#1(N=12) and ALDH2*1/2*2(N=12) groups an hour after pl-
acebo and 0.5g/kg alcohol intake

ALDH2+#1/2+1(N=12) ALDH2#1/2+2(N=12)

Psychomotor function Group Drug Groupx Drug
Placebo Alcohol Placebo Alcohol
CFFT(Hz)
Baseline 31.24+ 220 31.41+ 216 3281+ 239 3266 2.16
Changed value 0.13+ 0.81 0.72+ 0.63 0.12+ 0.72 -0.71+ 0.92 <01 NS <01
CRT
RRT(msec)
Baseline 351.15+ 27.64 358.80+ 47.03 344.10+ 10.19 361.54+ 28.94
Changed value 9.24+ 21.22 —3.54+ 33.10 10.05% 26.68 47.30+ 29.79 NS <05 NS
MRT(msec)
Baseline 142.69+ 16.20 138.15+ 27.36 142.88+ 21.45 127.34+ 16.00
Changed value 8.04+ 25.25 12.41+ 30.54 4.39+ 23.52 30.91+ 15.92 <05 NS NS
TRT(msec)
Baseline 493.88+ 28.93 497.00+ 45.54 486.95+ 20.21 488.87+ 33.08
Changed value 1.19+ 16.54 —15.97+ 36.95 5.56+ 25.80 16.38+ 24.28 <01 NS <01
DSST(sore)
Baseline 7583+ 7.99 81.92+ 10.20 77.00+ 9.38 82.75+ 11.44
Changed value —0.42+ 4.14 1.33+ 3.58 —1.58t 3.40 —4.67+ 3.85 <01 NS <05

CFFT indicates critical flicker fusion threshold CRT, choice reaction timel RRT, recognition reaction time MRT, movement reation timel
TRT, fotal reaction time DSST, digit symbol substitution test.

Baseline values were measured just before tfreatment.

Changed values are mean changes from pre-treatment baseline.
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Table 8. Comparison of subjective response in ALDH2*1/2*1(N=12) and ALDH2*1/2*2(N=12) groups an hour after placebo and 0.5g/kg

alcohol intake

ALDH2*1/2*1(N=12)

ALDH2*1/2*2(N=12)

Subjective response® Group Drug Groupx Drug
Placebo Alcohol Placebo Alcohol

Facial warmness 0.33+ 0.65 0.58+ 0.79 0.25+ 0.45 3.08+ 1.62 <001 <001 <001
Facial flushing 0.25+ 0.45 0.33+ 0.65 0.08+ 0.29 3.25+ 1.66 <001 <001 <001
Chest palpitaion 0.50+ 0.80 0.33+ 0.65 0.33+ 0.49 2.75+ 1.71 <001 <001 <001
Dizziness 0.33+ 0.49 0.58+ 0.67 0.42+ 0.79 2.08+ 1.62 <01 <01 <05
Headache 0.58+ 0.79 0.17+ 0.39 0.58+ 1.00 2.00% 1.41 <01 NS <01
Nausea/vomiting 0.00+ 0.00 0.08+ 0.29 0.08+ 0.29 1.25+ 1.29 <01 <01 <05
Sleepiness 1.00+ 0.43 1.17+ 1.90 1.08+ 0.67 3.08+ 1.73 <05 <05 <05
Gastric discomfort 0.33+ 0.49 0.17+ 0.39 0.50+ 0.80 1.42+ 1.31 <01 NS <05
Dry mouth 0.33+ 0.49 0.17+ 0.39 0.50+ 0.67 2.08+ 1.88 <01 <05 <05
General weakness 0.17+ 0.39 0.33+ 0.65 0.25+ 0.45 1.83+ 1.75 <01 <01 <05
Drunk feeling 0.25+ 0.45 0.67+ 0.65 0.08+ 0.29 2.25+ 1.60 <05 <001 <01
Psychomotor 0.18+ 0.18 0.15+ 0.13 0.08+ 0.11 1.01+ 1.28 <05 <05 <05

incoordination

al Each item was rated on a 0—6 point scale. 0 denotes ‘not at all’ and é denotes ‘exiremely severe'.

Subjective responses were rated at the end of experiments.
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