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Associations between ALDH2 and ADH 1B Genotypes and Ethanol-Induced
Cutaneous Erythema in Young Japanese Women

Mariko HAYASHIDA, Yuka KAMADA, Tomoko OTA, Sayuri KOJIMA,
Kyoko IWAO-KOIZUMI, Shigenori MURATA and Kenji KINOSHITA

School of Pharmaceutical Sciences, Mukogawa Women's University

Abstract Objectives: The purpose of this study was to identify associations between ALDH2 and ADHIB
genotypes and ethanol-induced cutaneous erythema and assess the accuracy of an ethanol patch test in young
Japanese women.

Methods: The subjects were 942 female Japanese university students. They were given an ethanol patch
test and examined for ethanol-induced cutaneous erythema both immediately after removing the patch and 10
minutes after removing the patch. A saliva sample was used to determine the ALDH2 and ADH1B genotype of
each subject by realtime PCR.

Results: The sensitivity and specificity of erythema immediately after removing the patch as the marker
for the presence of inactive ALDH2 were 69.6% and 87.7%, respectively, and the sensitivity and specificity
of erythema 10 minutes after removing the patch were 85.2% and 85.1%, respectively. The sensitivity of
erythema after 10 minutes was markedly lower in the ADHI1B*1/*1 carriers than in the ADH1B*2 carriers
(8.3% vs. 89.7%, p<0.0001), and the specificity was significantly higher in the ADHIB*1/*1 carriers than
in the ADHI1B*2 carriers (96.9% vs. 84.3%, p<0.05).

Conclusions: Overall, both sensitivity and specificity were satisfactorily high, but having the ADHI1B*1/*1
genotype prevented a positive reaction for inactive ALDH2 and caused false-negative results. The data also
suggested that having the ADH1B*2/*2 genotype caused a positive reaction in subjects with the ALDH2*1/*1
genotype. Despite these exceptions, the ethanol patch test has enough accuracy and can be used easily to sub-
jects who don’t drink alcohol. This is a valuable tool for improving the health literacy of younger generation

subjects.
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Table 1 Genotype and Allele frequencies for ALDH2 and ADHI1B
genes

Genotype frequency N (%)

*1/*1 *1/%2 *2/*2 *1 *2
ALDH2 511 (54.2) 373(39.6) 58 (6.2) 0.74 0.26
ADHIB 56 (5.9) 336 (35.7) 550 (58.4) 0.24 0.76

Allele frequency

Table 2 Positive ethanol patch test results in female Japanese
university students according to their combination of ALDH?2
genotype and ADHI1B genotype

A) Positive rates immediately after removing the patch

ADHIB ALDH? genotype

genotype *1/%1 *1/%2 *2/%2
/%] 132 (3.1%) 323 (13.0%) 01 (0.0%)
¥[/%2 13/164 (1.9%)  100/154 (64.9%)"**  17/18 (94.4%)"
¥2/%2 49315 (15.6%)"  143/196 (73.0%)™*  37/39 (94.9%)™

B) Positive rates 10 min after removing the patch

ADHIB ALDH? genotype

genotype *1/*1 *1/*2 *2/%2
/%] 132 (3.1%) 223 (8.7%) 0/l  (0.0%)

*[/%2 19/164 (11.6%)  135/154 (87.7%)"**
¥2/%2  56/315 (17.8%)*  173/196 (88.3%)"**

18/18 (100.0%)"
39/39 (100.0%)"

* Significant versus ALDH2*1/*] in the same row (p<0.0001)

® Significant versus ALDH2*1/*2 in the same row (p<0.05)

**% Significant versus ADHIB*1/*] in the same column (*p=0.0331,
**p<0.0001)

" Significant versus ADHI1B*1/*2 in the same column ('p=0.0183)

(35.7%), *2/*212550 %4 (584%) TH Y, *1 L *2 D
7 UVASE2024 &£ 076 TH otz (Tablel), ~N—F 1 ¢
7 A VRV 7 SERRE OSSR, ALDH2 ¥ X (N ADHIB &
EFHO7 VAREIIAN—F 4 « 74 v 70 I
o T\ie (*=0.86,0.24),
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FRILEE 85.1% THh - 7o, R, FRELLICHEETH -
7210 P B OERE R v 55 2 b OREEER L L, (S8
% ALDH2 % X 0" ADH OFEREMZ b L B L 2
(Table 3), < 7c4>b, ALDH2*1/*] & H~T ALDH2*1/*2
VIR ER 90k /16 OFFRTEN TH D, ALDH2*2/*2 1%
BEFRTEEA R & 72\ (6) fodd, ALDH2*1/*1 % i HE A
ALDH2*1/*2, *2/%2 % RNEWM & U7z, —Jj ADH i g
LT, ADHIB*27 v V& {REGT % L ADHIB*1/*] X D
LEEREEENE D (8, 10), X - T, ADH OE#HEE
YE1X ADHIB*1/*1 " ARIEWH, ADHIB*1/%2, *2/*2 %5
THPEM & 58 L7, ADH &Gt s\~ Tix, ALDH2
TEHERNC RN cH BB R 0 m <, oA
M EF—THote LL, Mmﬁﬁﬁﬂfm%ﬁ%
DIEFITAL <, ALDH2 iEMETY & RiEM: T 0o
hﬁ#otoAv%TZb@%E%iU%%E%AM{
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B D HBEICKLS (8.3% vs. 89.7%, p<0.0001), *HFHps
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Table 3 Final results of the ethanol patch test in Japanese female university students: Positive rates according to their
combinations of ALDH2 activity and ADH1B activity and sensitivity and specificity of erythema as a marker for inactive

ALDH2
ALDH2
Sensitivity p Specificity p
active inactive
76/511 (14.9%) 367/431 (85.2%)* 85.2% 85.1%
ADHI1B activity
Low activity 1/32 (3.1%) 2/24  (8.3%) 8.3% :I 0.0001 96.9% :I 0.05

<0. <0.

High activity 75/479 (15.7%) 365/407 (89.7%)* 89.7% 84.3%

Active ALDH2: ALDH2*1/*] genotype; inactive ALDH2: ALDH2*1/*2 genotype and ALDH2*2/*2 genotype
Low ADHIB activity: ADHI1B*1/*1 genotype; high ADH1B activity: ADHI1B*1/*2 genotype and ADHB*2/*2 genotype

* Significant versus active ALDH2 in the same row (p<0.0001)
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