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ALDH2 Polymorphisms and Bone Mineral Density in Clients of
Nutrition Clinic and Patients of Hip Joint Fracture

ISHIZUKA Yoko*!, ISHIBASHI Katsuo *2, KAMACHI Keiko *®, ISHII Yuka *!,
HIRAI Chisato*!, TANAKA Akira *3, KAGAWA Yasuo *!

Synopsis: Low trauma fracture owing to osteoporosis is a major care problem of the aged.
Osteoporosis is caused by the genetic and lifestyle factors during aging. The official guideline for
osteoporosis limits ethanol intake less than 8 g/day, as a risk factor of osteoporosis. However, unlike
Caucasians, about 50% of Japanese has A allele of aldehyde dehydrogenase (ALDH2), which
results in ethanol intolerance, and thus the ethanol consumption of an individual varies between 1g
to 200g/day. In the present study, we studied the effects of the ALDH2 gene polymorphisms on
the bone mineral density of hip fracture patients (A group, n=236) and nutrition clinic clients (B
group, n-63). In group A, bone mineral density was YAMG61+14% and diagnosed as osteoporosis
(YAM<70%) and hypoproteinemia. The variant frequency of ALDH2 polymorphism was GG:
44%, GA: 50% and AA: 6%, but there was no significant difference in the bone mineral density
among the genotypes. In group B, the variant frequency was GG: 51%, GA: 44% and AA: 5%,
and bone mineral density was significantly low in both GA and AA genotypes. B group was divided
by degree of weight reduction after the nutritional advice into <3.6kg group and >3.6kg group.
Since bone mineral density, bone density and adiponectin were significantly lowered during the advice
in >3.6kg group, weight reduction must be accompanied by exercise. The experimental design was
approved in advance by the ethical committee for human genome research of Kagawa Nutrition
University (No. 224-G, July 26, 2006).
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B B O IR DNA 13 EDTA ¥ & 1F 71 7T i &
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J —)VILEE L 72112 RNAse THHLL 7=, DNA IRV
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FaR—%—r 6 BRI ERIS S, HIBREE Tl
U7ze 10%RU 727 UILT 2 RT)IVZEHNTERIKE
2V, il (TF P LA TORA KR 0.240ml TBE
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7523 MTHFR IZDWTIZHBI T EENETFE I N
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1. BfEE AR OXREEDE

+

= % L- 1. ABFF ORI (1=36) (2)
A. KREESHEENESINEE AFWNRE) HBEADOKMITIE 100g 472D ) 67mg D Ca A5

ABERE D B ARRIE M & AL 2E T — %, BEBEOFHEHE ke Tnwaa, FEHOBEREITI IV T L B9+

13E LITRT, FEEMRMNBILTT RS THD I & 185mg, E¥ 3> D 443 ug, TH> /=,
BFEKRERD, H%EZ (DIPfE) 12 YAM 61+14% & 1-2, BEED rTRE/R B O ABLET & ABEH DR
HHRRAERTE D 70% K ze KE FED, BIraiic &7 (n=11)
BHRETH> T, MEEEITTHD EHE SN, FF fHZ B D AJREZR B O ARt D BB EIT 1L >
g7 IV T2 > (Alb) 13 3.4+04g/dl, NEZ/DOE L 694+282mg, EX¥ I 2D 11+2ug ThHo /=,
> (Hb) 1% 11.3+1.5g/dl EHLICEREHEDE L WE iz, NS OEFDO AT OREBREII NI D
TEMESTWD, EREPHE S =gk FEES L 710+182mg, EX I 2D 4+1pug ThHolz,

ERNHINZH O, ABEH DL DI2ino Tz,
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£1 KBESHETEEO ABRSOREE (YAM) & ABERE, i 1R, Bbiks O#HH~ — 7 —0%
T —%
(n=36) %2 KIRBFIBEITEE O AR O ER R
BEE (YAM &0 LL#) % 61+ 14 (h=36)
il A 84+ 7.7 TR FE— keal 1039 + 363 (24 + 10kcal/kg)
BMI kg/m? 20+3 CIAVA: g 39.7+12.8 (0.9 + 0.3 g/ke)
Alb g/dl 34 +04 FI T L mg 579 + 185
Hb g/d! 11.3+1.6 E¥32D g 4+3
i R cm 24.1 3.9 E¥32K 1"g 165 + 75
LR IR E mm 9.2+54 BV AR MR 22 TR L 7z,
VLT + R E TR L. FELRICRHEBIN TNWE 2RO BED X EHE Z A +H
- ETHEL 7=,
<BRH~I—Hh—> (n=36)
ARFAALLY wn BAP
(ng/ml)
W o e e e e e === ==+ 60
12 (ER1E) 50
; : _ A
30
6
4 20
2 10
0 0
INCH S FHTARE SRR ARZHF FHTEME SRFEEF
< BWRIR<T—H—> (n=36)
NTX DPD
(nmolBCE/mmol*Cr) (nmol/mmol-Cr)
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20
120 15
so [F 7 (LR 10
0 S (ERRME)
0 0
UNEH S FHTAME SRR NG ES APl 5EES SRR

1 ARERs, Fafr LRI, RER &3~ — 0 — 0%k

BB~ — 71 —13 BAP O ABEEREIC ERREZ A S 7z, BRI —7—1Z NTX & DPD W3 s BnEm 2R L
SEBERFIE ERRE 2 k(8] 7=,
BAP: BRIV IV HY T4 AT 7 H—Y, NTX : 1 BO5—7 VBN FOXRTF R, DPD: 5AFEUT /1 >~



£t (1) 2B5&, BRI —TT—DIEFZATFH
WV I ABERs D SBBERFE T EBRE D % B3 Z &
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7V RKkERESE (ALDH2) #EETEREEE
B

ALDH2 BT RI B AR FE RS E (GG &) 16
% (44%), BAEIBEEA (GAR) 184 (50%), Z5Hm
FEEAER (AAR) 24 (6%) Th-ok (M2), B
L ALDH2 B %MD GG % GA+AA BITY
IV — )L DAGHEEF I3 W 2 RUHE & AEHRE T MR 2

iR
B

et

AL (n=36)

2 BYiHE O ALDH? & (5T 2 RS
ALDH? : 7 )5 b RIi/KFERE

AAE!
R#EEN 6%
WEIZFHN

xS JVU v IR EOZHAIROEEEL (YAM),

B IRGTHANfE
(n=63)
= G Al Z 1%
BHEE (YAM) % 95+ 11 95+ 10
F i % 57 + 12
BMI kg/m? 26 + 4 25 + 4
Hb g/di 13.0 £ 1.1 13.0+£0.8
s cm 30.5+3.3 29.2+3.5
AN =1 mm 244 +5.8 21.8+£5.4

BV + BRHE (R 22 TR L Tz,

ALDH2E I FZRIMEE

RHRAR ) s
#lRE 5% SR
HBEEIZE5LY K 9%:5\73 A

: 1
byt
'
RN (n=63)
HYEHLY
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BRI Tl g 5 &, BREERRDN D, GG Rl X
D GA B+ AA RO FEEENSWEMZ R L7z, 7I)Vd—
WEREIZDWTIE, BERERD 89% N E/RNEWN
IFERTH - 7z,

B. vy oZEE BHESR)

AT O HRGHAME & AR T — 4, BEEOSE
£ 3ITRT. BEEIZ YAM OE i 80% DL L%k
ATHO, FHRERED SR /=, BMI, EBifE
PHE, ki =SEMR FIENER &2 A N0 F ARG
FUEE (JARD200D) 1D & Ph#gd 2 &, RO @M
Holz. EHITBRITZEEOIRERBEOKEED D
S 8.6kg TH o EMG, SFHEKER D 3.6kg DL
TR CREED 3044 &, SEHRER D 3.6kg DL LBE (&
IhiE) 334/ T Thui L 7=,

F7z, 6384174 (27%) MERAETT, 4644 (73%)
DEREE TH o 7z,

1. REERE (Gk4)
TV T 646+214mg, EY 2D 10+9ug THo
7o

2. BEGCTZEBOEREDLLE
2-1. 7)V5k RBi/k#HBEFE (ALDH2) EiZ T2
(3)
ALDH? &£ 72513 GG #1324 (51%), GA % 28
% (44%), AAFI3 % (5%) THholze VU7
R DB - ALDH? & s 728 & ik L 7=,

x4 UV UZahE OZ AR B R
(n=63)

IRV F— kcal 1842 + 375 (30 £ 7 keal/kg)
AV A g 76.3 + 16.8 (1.2 + 0.3 g/kg)
TV T I mg 646 + 214

E¥2>2D “ne 10+9

E¥322K ne 366 + 366

TEVX S R A TR Uz,
BEFAEIT 3 HETVL, ¥REOHRERICL DFEEEICTIT
7o

7ILa—)LIERE

BEKT
FEAE 8%

(n=63)

3 7= U %Gl#E O ALDH2 A T2 & 7)) O — )8
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ALDH? & A 283, BAMERESEK (GG A,
BAEAR (GA R, ZRAFEAEESKR (AARD) O
SHEIC/T D 2 ENTE DN, ZBEMEMEEESRTH
DIz, REIBAR - RRBFEREZEAEERE D
DHDEERME LT, BEE (g/cm?) & ALDH2
BT 2BOBRZFND &, FERITIE GG # 1.08+
0.11, GA %1 1.03+0.13, AA %1 0.93+0.01 £%EMH D,
BEBREINMIN L - fREZICB W TS, GG A 1.07+0.10,
GA #11.02+0.13, AA #10.93+0.01 LENE 515,
ALDH2 & T DELRD AA BID NEDDIs =012,

158

GG # (3244) xt GA+AAR (3144) TY)Lba—)b
RAHEFT IS W AIE & REHRE T MW 2RI 01
THERT 2 &, {ial SRR TN ENHEEIC GG 1Y
DBBENREMNSZ (K4), £z, 7INI-)IVEF
EhERFEIRNERZ LIZHIE 59% & 2RO 51 L
LERLEDEN (K3), BEELOREBEAZIR, S,
EEBEENVITNA EYICD, EFYICKD
I ENTNEBENBD DIz,

2-2. REPABIOEEE, BEEOLEL (K5)

BB 323 RT 1.05040.120 g/em? ) 5 5214 1.038

F=PUEE

(g/cni)
14 7t

0.8

@ £ 7

0.6

0.4

0.2

0.0

GG GA+AA

@ £ 1
o
[o<]

0.6

04

0.2

0.0

GG
4 ALDH2 B{x TEMHEOWEEZD I (F)=v )

GA+AA

FRERTZICBNT, 73— )URBEHEEN DN A B ER T2 58 GA+AA BIFOFBEEICEL T
7 A=) AGHEE I D W GG BRI OB EENEREICE N D 2. * 1 p<0.05 (vs GA+AA)

K5 IRERAZERATR O H

<{KHEA 3.6kg LUFBE (RERE) > (n=30)

ZAA Zits p f&

HiEE g 1913 + 346 1786 + 423 p = 0.0008*

B g/cm? 1.046 = 0.126 1.026 £ 0.115 p=0.0243*

LVIF pg/ml 3067.5 + 2577.0 2026.6 & 1632.1 p=0.0055%*

EHEY TR F > 1g/ml 3.0+2.3 1.8+£2.0 p=0.0031*%

IRI uU/ml 8.8+6.0 6.6 +5.0 p=0.0048*

FBS mg/dl 128 + 136 97 + 24 p=0.0167%*

HbAIC % 5.7+ 1.3 55409 p=0.0183*

FEIATA > pmol/l 97422 8.6+ 1.9 p=10.0128%

<KD 3.6kg LA EBE (BRINEE) > (n=33)

2 AR Zit s p f&

HiEE g 1967 + 358 1930 =+ 324 p=10.4265

B g/cm? 1.053 £0.117 1.050 £0.114 p=10.9106

LVIF pg/ml 4080.9 & 4669.1 1566.2 + 1183.3 p=<0.0001*

EHEY TR F > 11g/ml 24+24 2.1+£25 p =0.3309

IRI 1 U/ml 10.1+10.5 6.5+5.5 p=0.0010*

FBS mg/dl 98+ 16 95 + 20 p=0.0023*

HbAIC % 5.6+0.7 53405 p=<0.0001*

FEIATA > pmol/l 97425 9.1+1.38 p=0.5310

V3 R R TR L,

* ENE Az AT 2R O A BAD A EZ XY, (p<0.05)
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+0.114g/em? EFBEFRVWNHALTVRS, &5
B BT 2R 1941 £351 g 7 52314 1861+378¢
EHRBEITHAL TV (M5), ZORIIAZERY v
73 RO—ARIEDEE, KRERMERELRDDT,
I HITHEOREE T LUz, BEEZAREED 3.6kg
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