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Alcohol impacts many central nervous systems, such as dopamine, serotonin, opioids, and gamma-
aminobutyric acid (GABA), leading to addiction. Many studies have investigated the relationship be-
tween GABA and alcoholism. The purpose of this study was to investigate the effects of GABA high
and low rice intake on the alcohol intake behavior of mice. Black sticky rice with giant embryo
(BSRGE), black sticky rice (BSR), giant embryo rice (GER), and rice (Rice) were germinated for 48 hr
in brown rice. The embryos were then collected and used in the study. The diets were fed to re-
spective C57BL/6 mouse groups ad libitum for 16 days and investigated for 2 hr alcohol intake, 22
hr water intake, 24 hr feed intake, and body weight. As a result of the repeated measure of ANOVA
for the daily change of alcohol intake for 2 hr daily between the BSRGE and BSR groups, there was
a significant difference in the number of days of intake (DF = 7, F = 4812, p = 0.026). A significant
daily decrease in alcohol intake was observed in the BSRGE group compared to the BSR group. This
reduction was consistent from Day 10 to Day 16. Alcohol consumption also significantly decreased
in the GER group compared to the Rice group. This decrease was observed from Day 12 to Day 16.
In conclusion, BSRGE and GER resulted in decreased alcohol intake in C57BL/6 mice compared to
BSR and rice. This suggests that BSRGE may prevent relapse in patients with alcohol use disorder.
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Table 1. Amount of GABA contents
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Brown rice Germinated brown rice Feed including of 70% GABA content in daily feed
(mg/g) (48hr, mg/g) germinated brown rice (mg/g) intake (7g/day, mg//kg)
BSRGE 0.34 0.88 0.616 143
BSR 0.05 0.55 0.385 89
GER 0.22 0.87 0.609 141
Rice 0.04 0.44 0.308 71

BSRGE; black sticky rice giant embryo, BSR : black sticky rice, GER; giant embryo rice



262 BB UERIX| 2020, Vol. 30. No. 3

of A 29 39U Ao 4omtele AAE TR 7
At el o} v I (BSRGE), 248 5 #+(BSR) A thufj o}v| i (GER
g YHH| T (Rice) & & F-i35te] ZF o 10} rﬂ*&
& Tt AT 7o AN AFAHHAE d
2 4N xﬂ%}"ﬂ on, A3 AeFY AL 4
30EHQ 2% 14 30% ZAsAT 1
48 Atol 9 2A1ZE T & AF §lol 10% €Z&Tt AlF-3t
43I AHFY A7 Wst AT Ao nAE 93
Haslely] Y5t AR Fo A 293HAE 3797 38%)
dRe HAAFY LB LE SA3e] AR A AR A
A 243t L& AFFY 714 A (base) Z a3 TH = A3
T USE ¢3S HAAFY HSte} AR AR T
A 2°‘7H EQAT) AATFY] €Y HdS AR o Y
| Z 3o, 16879 Ag Fd
717kl el 7 297t ¥3E, B 9 AR AH
His 99 ¢33, & 9 AR HAFLE AT

=
N

o&iﬁ—[m—{mﬂ
£ o 2 (o

1o 1o e

>
N

I

A Az

BSRGE3} BSR, 121, GER¥ Rice 7+9] €32 &, &, Al
A Wg 4 iﬂ%ﬂ dYwstol] thejA = repeated
measure ANOVAE 77} o] &3t om, A% AR ow 7 7
7+e] W] vlmw B4 —f_’— independent t-test& ©] 83t HA
Sttt ZH AR Tl 98 Bl WA o = paired t-testE ©]
Lotk SAAE A58 ASHE FA ZE I
SPSS (ver. 18)F ©] &3t oM, FosE2 005 IO R
Z AR5

Z I

BSRGESH BSR 7tell 2413 €3-& A F w9 dnisto] ois)
repeated measure ANOVAE AA3& woll 4HALFA
ol et = Fo s 2ozt e o (df=7, F=4.812, p=
0.026), wzkoll oG o2 HHE A o krH(df=7, F=2.643,

ns) (Table 2, Fig. 1). GER¥} Rice 7tell 2413t &3 A7 &<
Ui slo] ] repeated measure ANOVAES A A4 < o,
frof gt WAk UebuAl @3keh(df=7, F=1.066, ns).

¥4 02 BSRGES} BSR ¥+ vl ), BSRol

Table 2. Two hr 10% (v/v) alcohol intake in C57BL/6 mice
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Fig. 1. Two hr 10% (v/v) alcohol intake in C57BL/6 mice before
and after feeding with rice (g/kg). Values are mean *
SD. BSRGE; black sticky rice giant embryo, BSR : black
sticky rice, GER; giant embryo rice, Base; mean of three
days just before starting feed intake, T2-T16 : mean of
2 days.

H)3te] BSRGESI A 2417 &3& A5 #Fo] foJskA Azt
Rom, ol Aaade AH 1084 FEH 16LA7HA A&
Ao 2 YER 10U A, df=14, t=3.18, p=0.012; 12U A, df=
14, t=3.39, p=0.004; 144 A, df=14, t=5.11, p=0.001; 16¥ A,
df=14, t=6.79, p<0.001). GER¥ Rice ¥< Hla3t% S o
Riced] Hl3te] GEROIA 2413 &3-& A Fo| fofshAl 2
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df=14, t=4.24, p=0.001; 1624 #l, df=14, t=2.81, p=0.023).
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391& o, BSRGES] 749+ ¥H 2/ ¢3& AF T AR
A3 Aol viste] A3 F2dAFH 16LdA7HA ALH o7
TS ZAATQLEA df=7, t=242, p=0.046 4L A df=7,
=351, p=0.01; 62 A df=7, t=3.84, p=0.006; 8L A df=7, t=3.96,
p=0.005; 104 A df=7, t=4.10, p=0.005; 12¥A df=7, t=3.23,
p=0.014; 144 A df=7, t=3.78, p=0.007; 16¥ A df=7, t=3.24,
p=0.014). BSRS| 7% ¥¥ 247t ¢2& HAAFol 45 &
297 5-H 6%‘5‘1177}1] T8 ZasgotYeA df=7, t=
266, p=0.033; 44 A df=7, t=3.45, p=0.011; 64 A df=7, t=2.66,

before and after feeding with rice (g/kg)

Base T2 T4 T6 T8 T10 T12 T14 T16
Rice 7.05+4.8 5.71+5.3 4.32+3.1 4.00+3.5 3.82+2.5 401419 44407 446+14 498124
GER 6.9413.6 458+2.6 3.77+1.2 4.09+1.7 3.95+2.2 2.96+1.0 316%1.2° 2.20£0.6' 2.15+0.6°
BSR 6.65+3.7 512445 4.27+2.6 418422 5.02+3.0 5.12+2.4 3.90+0.9 4.62+1.3 5.03£1.0
BSRGE 6.75+3.5 4.30+2.5 3.59+1.8 347+1.9 3.01+1.3 2.31+0.7° 258+0.7  2.04+.05  251+03

Values are mean = SD. BSRGE; black sticky rice giant embryo, BSR : black sticky rice, GER; giant embryo rice, Base :

mean of

three days just before starting feed intake, T2-T16 : mean of 2 days, s: p<0.05, §: p<0.01 independent t-test between rice and GER

or between BSR and BSRGE.
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Fig. 2. Twenty two hr water intake in C57BL/6 mice before
and after feeding with rice (g/kg). Values are mean +
SD. BSRGE; black sticky rice giant embryo, BSR : black
sticky rice, GER; giant embryo rice, Base; mean of three
days just before starting feed intake, T2-T16 : mean of
2 days.
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Fig. 3. Food intake in C57BL/6 mice before and after feeding
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