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Abstract: Objective To explore the effects of ADHIB and ALDH2 gene polymorphism and type of al-
coholic beverage on ethanol metabolism, to provide data support for cases involving the interpretation of
ethanol metabolism or back calculation of blood ethanol concentration in forensic practice. Methods A
total of 81 volunteers were selected. The genotypes of ADHIB, ADHIC and ALDH2 were obtained by a
multiplex SNaPshot genotyping method. Each subject was administered with 1.0 g/lkg of alcohol. About
I mL venous blood was collected before and after the alcohol consumption at 30 min, 45 min, 1h, 1.5h,
2h, 3h, 4h, Sh, 6h, 7h and 8h, respectively. The concentrations of ethanol and acetaldehyde in blood
were determined by headspace gas chromatography. The peak times of blood ethanol concentration
(T ), the peak mass concentrations of ethanol (C,,,), the area under curve (AUC) of ethanol (AUC.ua),
AUCuaenyee and ethanol elimination rates (B8) were calculated. In order to eliminate the influence of
ADHIC, the ADHIC*1/¥1 carriers were grouped based on the genotype of ADHIB and ALDH2. The data
of each group were evaluated by one—way analysis of variance and pairwise comparison tests were performed
by least significant difference method. The gene interactions were evaluated by two-way analysis of variance.
Each parameter of three kinds of alcoholic beverage (white wine, red wine and beer) among groups was
analysed by variance analysis with randomized block design. Results There were no differences in the value
of T and C., between the groups with different ADHIB and ALDH?2 genotype. The differences in the
values of AUCqua, B and AUC, g among some groups carrying different ADHIB and ALDH2 geno-
type had statistical significance, while no significant difference was observed in these parameters when
one individual taking same dose of different alcoholic beverage type. Conclusion The ethanol metabolism
is associated with the related gene polymorphism, which is barely affected by alcoholic beverage type.
Keywords: forensic toxicology; ethanol; metabolism; gene polymorphism; type of alcoholic beverages;
acetaldehyde accumulation
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AR EE T IR RPN £ BEACE 52, 7E
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AUC,p (AUC, g F1 B B4 , LA x£s Rn . R M SPSS
21.0 B X4 201 LR SEGHE T B IR 3R O 22500
(one—-way ANOVA) , Jfiz &/ i 3 22 T 15 (least
significant difference , LSD)#E1 74 0] Fbi, A [A] 3
IH_J E‘J*HE’VEFH?%%%FHX)‘%ﬁ%ﬁ\ﬁ(two—way
ANOVA) , XF 3 PRI 2 18] (1 2 SE A TRERLIX
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AW 111 IR CBE I BR AR 548 X5 {1 (14 X 8] 53
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UK R B 4r N 4 #H . ALDH2*1/%1 ~ADHB*1/*2,
16 A\ ;ALDH2*1/1-ADHIB*2/2 24 N\ ;ALDH2*1/%2-
ADHIB*1/%2,12 \;ALDH2*1/2-ADH1B*2/%2,13 N\
Flgx 6 NHFEHBAFE D R, %53
PRIBUZH if H 2 B | RT3 25 ko5 LI 2,
23 EESSMEX ZEREZMm

BHER A T, Cooo AUC 25 B FI AUC £ LEER
SEIRILEE 1 45 R o AR B ] T, A C,., (H
E BTG5 X, 7F ALDH2*1/+2 FH Bk |
ADHIB*2/%2 4] AUC, wfH X T ADHIB*1/%2 4 (P<
0.05) ;7€ ALDH2%1/%1 &R RIAA T ADHIB*2/42 4
B4 HEE T ADHIB*1/%2 4 (P<0.05) ; 7£ ADH1B*2/+2
e BN K v ALDH2*1/*1 #H B 45 % {8 & T
ALDH2*1/%2 #1 (P<0.05), TEMFl ADHIB %K FIA~
e ALDH2*1/%2 4 AUC , {837 T ALDH2*1/%1
2 (P<0.05) . BN ZE F 20 s R R ,ADHIB A
5 AUC,uf5 3¢, 1 ALDH2 3B 5 AUC .o 56, H
WL FTE AUC, 0 AUC L E A HAER (3 2),

100 = —k— A LDH2*1/%1-A DH1B*1/%2 100~ —k— A LDH2%1/%1-ADH1B*1/*2
—— ALDH2*1/%1-A DHIB*2/+2 —— A LDH2*1/%1-A DHIB*2/%2
= osof ¥ ALDH2*1/%2-ADH1B*1/+2 8o ¥ ALDH2%1/42-ADH 1B*1/%2
E ~W-ALDH2*1/*2-ADHIB*2/*2 S ~B- ALDH2*1/%2-ADH 1B*2/%2
E; 60 i 60
& 40 & 40
3 E
& 20 20
0 1 2 3 ; 5 6 7 8 0 1 23 4 5 6 71 8
B 8] /h i} @) /h
A. LB ;B LB
B2 A& E A LB e LB T3 26 T W &
R 1 ARERBAT,. . Co s AUCzp B TN AUC b BEER (x+s)
e ALDH2*1/%]- ALDH2*1/%1- ALDH2*1/%2— ALDH2*]/%2—
4 ADHIB*1/%2(n=16)  ADHIB*2/%2(n=24) ADHIB*1/%2(n=12) ADHIB*2/%2(n=13)
T../h 1.45+0.65 1.61+0.84 1.15+0.64 1.40+0.69
C ol (mg-dL™) 88.41+27.40 88.59+24.40 94.00+23.20 78.33+14.55
AUC,s/(mg-h-dL™) 408.60+101.79 381.80+98.06 443.38+143.63 339.91+£100.32Y
B -12.51£2.92 —-14.92+3.26% -12.30+2.85 -12.08+2.67%
AUC,g/(pmol -h-L™) 43.31+28.06 50.22+58.22 226.74+117.03% 214.59+107.49%

E:1)Y5 ALDH2*1/*2-ADH1B*1/%2 Y645 ,P<0.05;2) 5 ALDH2*1/%1-ADHI1B*1/%2 Y4 ,P<0.05;3) 5 ALDH2*1/%1-ADH1B*2/%2

W4z, P<0.05

R 2 ALDH2 0 ADHIB ERE It AUC 25 AUCHIZ 0T

AR AR F1i P1i
AUC. ADHIB 5.405 0.023
ALDH?2 0.016 0.899

ADH 1BxALDH2 1.872 0.176

AUC, ADHIB 0.017 0.898
ALDH?2 73.607 0.000
ADHIBXALDH2 — 0.221 0.640

ADHIB*2/%2 4 & + 1~ & /) ADH & M &
ADHIB*1/%2 3245 F- , RETE PRt 2B il s,
R B b ADHIB*2/%2 P BIANAK B 46 X6 {5 )
KT ADHIB*1/%2 ™MK, AW E I ALDH2*1/%1
KK BIASK o ADHIB*2/%2 H 14 B 4a XHE & T
ADHIB*1/+2 4,5 Lk —3, AR A MIFA
FETET ALDH2*1/%2 JERRIA A 0] G821
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ALDH2*1/%2 B PR BIA R AR N ey A6 T
ADHI1B HY il 7% YU X ADHIB*2/%2 4 i ) 185 1 1k
ADHIB S 85 . SR ALDH2*1/+2 FLPR AN A
ADHIB HIH) T, Coe S BIEZESFAK (H ADH1B*2/2
HAY AUC w3 KT ADHIB*1/%2 4, #EM AUC .4
(HEMR )RR AT ARG A b ADHIB*2/%2 FE
PRI D2 1) I < T Jo e VA B2 34K T ADH IB*1/%2 B[
RIZ (K] 2A), R ARG O B HAIK

#5047 A LDH2*2 S SER AN, HZmA% ) ALDH
TEPE B A, 1T 5 R I b 21 1 SR AR, e BR AR AT
FEia AR BRI, A 5E rh 45 R BUZH ] AUC
B LR 8 SRl SR R AR AR R v, 3R
ISR A LDH2%1/%2 & R B #5217 25 BLEH I8 i S
21 OBREARTE RN, B IE R LR B = A R R E

KT ADH 1B X IlLH SRR BE R 520 A7 fFoE R
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K, BN ADHIB B2 %K BAES T L1
J e RS B Jok I £ 2 e 2 J6ct s A, AL AR S e
g H5HOPAR—8, A4S R woR , el ALDH?2
SRS ,ADHIB*2/%2 4l A FHEWH I AUC, w5
ADHIB*1/%2 2G5 F2ERIFTGI#E XL,
2.4 {RiEMZEN Z ER BRI

HR A JE R 43 750 45 SR 35 HH 119 10 44 35 PR AU A [
BRI FE NI ADHIC*1/%1-ADHI1B*2/%2—
ALDH2*1/%1 /25 8 2030 FIM0E 3 AR [a] 2 80
AR 25, 3RAT T\ Co AUC 5 B Fl AUC, e 1H
YIRS R R B =Y ) St T N R AR
W 3 AR ) Bk SH 22 R TG E L
(P>0.05,%¢ 3), AMASRIOH R 77 A RIS AL A e
LIS A A PN )3 B A Bl N 22 S AR 52 9]
AR AN ARSEIBUR 7] 5 A [ 28 B AT e I 2, 7
R M OB R TC2E 57

(n=10,%+s)
3 a 4R R FA& P1E
T,u/h 1.13£0.57 1.43£0.47 1.23+0.30 2.066 0.156
Cpo/ (mg-dL™) 93.71£26.63 74.61+£15.46 81.23+18.35 2.617 0.101
AUC,g/(mg-h-dL™) 320.56+103.89 275.87+61.51 303.02+110.54 0.860 0.440
B -15.87+£3.81 -16.64+4.94 —14.85+2.56 0.761 0.482
AUC,z/(pmol-h- L) 68.23+23.88 54.30+23.66 76.46+39.05 1.191 0.327

ZE I ARBIEFEARGE T DU A 8 7 )
R, ARl ADHIB 1 ALDH2 JEPRBIANMRA N 2,
REACUR N CIERETRAIG DL, D380 B 558 1 i Fp s
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HZ MR MR, FEAR ZARG A, 76 ]
T 5 T S v i R TR X ) R X I 2 R e a0
£ [l | DB A5 2% B 2 AR I AH DG JE DX il 2
P, AR AP RS BRI T3 E R A IS
ST AR 2 I IR A i T 55 0 2 S R R A
FEPE ] R AR 2 15 AE R 20 & B G s e
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