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ABSTRACT
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This experiment was conducted to verify whether or not chronic consumption of liquor prepared with Gastrodiae rhizoma
exhibits antioxidant activity in brain tissue of rats. In the experiment, male Sprague-Dawley rats were given a liquid diet

containing 6% (GAG6),

18% (GA18), and 36% (GA36) of total calories as liquor for 6 weeks. The control rats (GAC6, GAC18,

GAC36) received an isocaloric diet containing Soju instead of liquor. Caloric intakes and body weight gains of the 36% groups
were significantly lower than those of the 6% and 18% groups (p<0.05), whereas alcohol intakes were significantly high in the
36% group (p<0.05). MDA contents of plasma and brain showed a positive correlation with alcohol intakes of the liquor and
Soju consuming groups. Especially, contents of MDA were significantly higher in the 18% and 36% groups than the 6% group
(p<0.05). SOD activities of serum and brain were significantly highest in the 18% group, and they tended to be higher in
the liquor consuming groups compared with the control group. Catalase activity of serum showed no significant changes in
the three groups consuming liquor, and catalase activity of brain tissue significantly increased in the GA18 group compared
with the control group (p<0.05). In the liquor consuming groups, TAC level of serum tended to be higher in the GA36 group
compared with the control group (p<0.05). However, TAC level of brain tissue showed no significant changes between the
liquor consuming and control groups. These results show that as alcohol intake increased by chronic administration of liquor
and Soju, brain tissue of rats was damaged more due to oxidative stress. However, a liquid diet containing 18% of total
calories as liquor instead of Soju is expected to have a protective effect on brain damage induced by oxidative stress.
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M 2 ChFarr SA 5 2005; Kim DJ 2008). 3+ 502 TAlE =
AA Holl, =<t AT, 2T, 2ol EESAd &
A AARCR 24 rhle 7IE2aRS] g3 443 7] 79 S 28 #7 Ao R AR BAE st

AHe A4 AR A0 ZA9E A5 4 UANE 3 9ItKKim YS 5 2004; Kim DJ 2008).
Aol A= AHA - AAA . AlBHo s Be RS ghdA o 2 wlake] okmeo] A3z Uehs olx7]% &
do7|3 thIu MS & 2011). T4 32 198 F79 o} LA A GFLT 1 HAMFES acetaldehyde
daEE vl o A Zﬂxq o7 Fa tAt eyt 2AE 23E YA 0, (superoxide anion), 'Os(singlet oxygen), OH
=, AR AEHA B ASPA 59 WA dodle + (hydroxyl radical), HO,(hydrogen peroxide) <] reactive
Aoz HuEAthLee HI & Kim YS 1994; Lee IS 5 2006; oxygen species(ROS)H A& 2};}F8}-E(malondialdehyde, MDA)
Kim HT 5 2013). BAA o2& ¥ 22 FFANAAE & o ot Asld ~Eg AR Q) f3¥ th(Kasdallah-Grissa
BAA = g, v, TR, A, o Al T A 5 2006; Kim IM 5 2016). 3] ¥ %Zo]4 ROS7} &
8 ol RIA7IE el d2Ed AviE e = 9l @El?i WA ALE —’E*& EE APEAIA RS 715s
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A7V Aoz & AtKChoi YS 5 2002). o2&k AtslA
2Eg 2ol Tk AA W Wol= superoxide dismutase(SOD),

catalase, glutathione peroxidase(GSH-Px), glutathione reduc-
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tase 52| &4 AA S HIEP A, B-carotene, H]EMY E, sele-
nium, B]EF] C, glutathione 52 &4Fs}t o4 2 polyphenol
o} ﬂavonoidsg]r 2 A AR vELA AA
& o] Fo]XTtHCho BS % 2007; Kim JM % 2016).
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Akt WolAl Al FUAIA Eetk olsh d-ste] o2 ARt
E(Hong YS & 1984; Seo JS & 1995; Agar E & 1999; Yang
KM 2003; Jeong CJ 5 2004; Kasdallah-Grissa A 5 2006; Cho
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Z‘i?ﬂﬁ = ‘fl_-_(Orchldaceae)J/M] &3l A vKGastrodia
rhizoma)2] 2¥2] &2 &5 polyphenolAle] 7323t &Hitst
/4821 p-hydroxybenzyl alcohol®} gastrodin®l] 2]3] ot
DPPH, FRAP, hydroxy radical S ©]-&3le] Hwu} —?%% L
T vl HEEo] gitsl 447 free radical 2AF
S o ksl & 2 Fgest ERE E%‘i\ﬂ(Heo Jc
2006; Doh ES 5 2015). Z2]3 Huloll A 7b4 22 ghakS
M8kl 9l gastrodine A 8 FHET-S YA st
3‘] 71%% FAA7= g gakshAl 2 Al A dohPark

15). ¢=2E&3 dulete] AAlE AdF2= U<}

74‘3}“ FATLE F 1659 NS 98R 3 £ F=
Eolu Hnl FEE0] 43 Tt AF oA dFE] o
AHE @A ssle] dEgo] B5AE gt Ktk
(Jeon TW -5 2002; Shim EJ 2006).
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E2 1 2Zol|A ROSS} reactive nitrogen species(RNS)E Al
AXNAAM ZEE 7198 S AT Bt e FeE
YERETHMori A 5 2004; Kim JH 5 2013). ©] 9o = 8]
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I(sucrose powder)< A LAY (Cheiljedang, Korea), 2]-8-F
(corn oil)= A}23] ¥ (Sajohaepyo, Korea), ~12] 11 DL-methi-
onine, L-cysteine, choline bitartrate 2 xanthan gum-> Sigma
AK(Sigma, USA) A &< o]838F31t}. Z12] 3L mineral®} vitamin
mixture= A HFo] A2AKGibo, Korea) A|F2 743k 2]o] A
Zof ARESISITE X 7% S8 = 918 GOT(glutamic oxalo-
acetate transaminase)®} GPT(glutamic pyruvate transaminase)
2 =42 oliKAsan Pharma, Korea) #|&9] kitE Al8-3}
[, A3l A ~Eg 2o HAEE AY gEo] MDA, SOD<}
catalase 2 9 total antioxidant capacity(TAC)2] Z7-2 Bio-
visionAHUSA)o| A A 23t kitE ARSI Th 1 & dut A
b 5§ Eb dFFEom AHgadnh
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o 13}‘4 T %2 AAG o %‘%‘4%%‘—%— ﬂ]ié};’i
o FAA o2 Hnl 300 gol] &F 5,000 mLE H71e &,
A 2olA DEAFE R oF 53 671E Bt

AzE AEFEFE 20161 420 7fEsle] A FE9
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= FEA(ATAGO, Japan)Z =73+ AF= <F 30%°] AT

3. ASEZE al AlEAlo|

% 2 250~280 g =9 AT 10577 o] ¥ Sprague
Dawley® 7 8412 4840|237 A 27 F Ak )
2] &A= (Jeil Feed Co., Ltd. Korea)Z 12| A--AIFH T}
261 T A7l Tek 24 AP 109K 62O b
the, 9 9lo] MlR|ele] @ wlelH cageo] HIAA AL%e}
Ak ARSFA S SR 2241C, FHFEE 551%, BY
< 12213 F71(09:00~21:00)2 ZH3IH oM, B o=
HAFEE slnk

Hol W) dRE S AA
Ao g MY AF, dFZEA A o] fukE
Lieber CS & DeCarli LM(1986)2} Yang KM & Seo JS(2001)
7F AAGE 2o] 2o ZABIA Al (6%, 18%, 36%)°]
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A 6%, 18%, 36%S F&F(wiv)Z Al F3 1L, 2T
(GAC6, GAC18, GAC36)2 & 4l T3 AF(wiv)=
Azt Aol FAge 7 FEAIZ oM, A3Vt

% Aol wd Alxste] W Bt NG e 6%
3 FEAAT AP E N 132 12417 ek DA
A o A7 Jgo}m =k @4%% Al | L

A= Eﬂi %3%01 e % 2 %&a}oq

B AT SERTHAR 19919 5¢
o, 45 71 20081 29 29Y HE xﬂgs
o &ke] o 8t %%*E“?.ﬂ w9l Sls
HU 2016-030).
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4. NZ2o| =|F
12A17 AAA 7] ABZES COE 7PEA »EAA 7

Psigo] FHE AAHolE NEATE Hol2HH AFT B A BY ghBUeI] BAS ARG AAL B
£ Table 13} Zoml, Aol |l |heal SFE L& 300 el 3 Yol M eIslel AHE Be 5
F UEE At A TF(GA6T, GAIST, GA36T)= A A A A o] —70TA YE RAsIT) o 278 o
Table 1. Composition of basal liquid diet (g’
Group”
Component 6GA 6GAC 18GA 18GAC 36GA 36GAC
Casein 41.40 41.40 41.40 41.40 41.40 41.40
L-Cystein 0.5 0.50 0.50 0.50 0.50 0.50
DL-Methionine 0.30 0.30 0.30 0.30 0.30 0.30
Corn oil 8.00 8.00 8.00 8.00 8.00 8.00
Olive oil 15.00 15.00 15.00 15.00 15.00 15.00
Sucrose 140.00 140.00 110.00 110.00 65.00 65.00
Choline bitarate 0.53 0.53 0.53 0.53 0.53 0.53
a-Cellulose 10.00 10.00 10.00 10.00 10.00 10.00
Xanthan gum 3.00 3.00 3.00 3.00 3.00 3.00
Vitamin mixture” 2.55 2.55 2.55 2.55 2.55 2.55
Mineral mixture” 9.00 9.00 9.00 9.00 9.00 9.00
30% Gastrodiae rhizoma liquor 28.00 - 85.00 - 169.00 -
30% Soju - 28.00 - 85.00 - 169.00
Y GAG6 : liquid diet containing 6% of the total calories as 30% Gastrodiae rhizoma liquor.
GAC6 : liquid diet containing 6% of the total calories as 30% Soju.
GA18 : liquid diet containing 18% of the total calories as 30% Gastrodiae rhizoma liquor.
GACIS : liquid diet containing 18% of the total calories as 30% Soju.
GA36 : liquid diet containing 36% of the total calories as 30% Gastrodiae rhizoma liquor.
GAC36 : liquid diet containing 36% of the total calories as 30% Soju.

? Vitamin mixture according to AIN-76.
3 Mineral mixture according to AIN 76.
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Moz Ag]sle] 0.9% salineS 254 HelrfaA 2 &3
SA] 1.15% KCl $58do=2 ofz] ¥ M35t A=
E718 AAT o2, ¢F0FE Y2 Y5t A FAh=
F& WEAA —70CoN WEEDSATY. A 23S A
AleE7] Ao o z24e] AR5 FHaA] 224 7] (Teflon
Plotte-Elvehiem Homogenizer, USA)E Al-8-3led W7 “gefol
Ai 1.15% KCl =890 2 10%(wiv) vk 208 vE=

2, MDA &%, SOD9} catalase 84 2 TAC £ Al8=2
Ol%omib}.

lg‘ X];L—i aeﬂ © %‘ GOTQ’]'
ol g3k wlape <ls) Az

sto] %3l or, 84 1 mL% Karmen umti A } E‘r
AstA ~Eg 29 FEE X EE A7 ¥ ZZF =9 MDA
T+ TBA(thiobarbituric acid)¢} ¥H&-3le] A4 E MDA &
A& kit, SOD 42 0, 9] gl AIA7]= SOD 24 €
2] & o] 83l SOD &4 A =% & Kit, catalase Z4-& H,0,
9] 7153 A =5 573 catalase =78 kit 2 TAC 32
ABTS(2,2-azino-dI-3-ethylbenzthiazolline sulphonate)”} H,O,
o} whgate] e wheEe S5k TAC 334 kitE Bio-
visionAHUSA)ell A F3iste] AAJE Wil oA sto] st
Ak a2 "/}£ microplate reader(Thermo Scientic, USA)9]|
A 249 = 95 240 At Anaak

d S B package(version
EAstlon, 1 75}4"{‘ HtE T AR
A A T AR Ak
of Varlance) gl & Duncan's multiple-range testol] 23} p<
0.05 FF<ellA] 7 Agae] Hax|o] SAA frode A3t

At dnp AEkeT 9 AFo] dIs AT A ~
Ef s A xe} #HE FEET] Y-S A3l Pearson's
correlation coefficient(n)Z 73t 5§ p<0.05 FTolA 9
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23 (one way analysis
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Table 2. Effects of chronic consumption of liquor prepared
with Gastrodiae rhizoma on calorie intakes, alcohol intakes,
and body weight gains of rats

iy Calorie intakes ~ Alcohol intakes ~ Body weight

OO (keal/day) (¢/day) gains (g/day)
GA6 78.09+1.20%%) 0.66+0.024 1.50+0.32°
GAC6 75.06+1.31° 0.63+0.01¢ 1.21£0.30°
GAI18 75.59+1.61° 1.91£0.05° 1.5440.28°
GACI8  76.03+0.95" 1.92+0.03° 1.50+0.46"
GA36 52.15+4.83° 2.65+0.30° —0.55+1.42°
GAC36  41.93+£5.75° 2.13£0.35° —2.29+0.93°

D See the legend of Table 1.

2 Mean+S.D.(N=10)

) Values with the same superscript letter within the column are
not significantly different (p<0.05).

7o T GAC6T-TF GACI8dl ]3] GAC36-ol 4] 33~34
keal HEe] fojH o vhe Ak 4TS BYTH(p<0.09).
kg AT EH/_’\EL Zve] A&k &S v @S u 6
%3}t 18% Zrollis F21 29l Ao]7} glRlont, 6% ol He
el wla "**"*Z L 102 keal HES] AF 4
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7] pair-fedi2] 23.1 gell H]&l p<0.001 FFoNA L& A
HAZ A2l AT Aol LoluthKim YS & 2013). gt
LI H|FATT 65 B9 25% LHEES AF kg@ 5 g
A= T AF ] AFTS vug A, G3E FoiTo
A 9.51%°] AT #HAaE EIATHKim IM F 2016).

E ANz FgF AT R BF 6%} 18%
o Blgj 36% ol ks 3L AL Uk, AF
2 4= dAH Yedth a3y 36% el e vl
of vlg fEF HAHTA e HHAFE U= B
sta, A Age Ao oz vehdth

ofN 4
o

2. &8 F9| GOT ¥ GPT &4

A kg AH o 2B 3t T £F A ER ST
Z(Karmen unit/mL) 2] GOT$} GPT &41-& Fig. 13} 2t}
k8- AT GOT B2 GA6T] 225.6+18.3 unit, GAIS8
0] 210.8+6.9 unit, GA367-°] 247.9+15.4 unit= GA18* <
GA6T < GA36T9] -2 2 2 S B Thp<0.05). L
Utz GAC6, GACI18, GAC36-S 217t 205.2431.1
unit, 230.7+18.9 unit, 242.7+7.4 unit= 6%l Hal 18%2t
36% ol Al frelahl =L B4 HATHp<0.05). & A
A dz2a e BunE d& W 6%elile FeF A

300 4
250 +

200 -

150 +

karmen/mL

100 -

50 -

§
.

GAe GACe GA18 GAC18 GA36 GAC3e GAe GACe GA18 GAC18  GA3e GAC3e
GOT GPT

Fig. 1. Effects of chronic consumption of liquor prepared
with Gastrodiae rhizoma on GOT and GPT activities in se-
rum of rats.
GAG6: liquid diet containing 6% of the total calories as 30% Gas-
trodiae rhizoma liquor, GAC6: liquid diet containing 6% of the
total calories as 30% Soju, GA18: liquid diet containing 18% of
the total calories as 30% Gastrodiae rhizoma liquor, GAC18: liquid
diet containing 18% of the total calories as 30% Soju, GA36: li-
quid diet containing 36% of the total calories as 30% Gastrodiae
rhizoma liquor, GAC36: liquid diet containing 36% of the total
calories as 30% Soju. The results indicate the mean+S.D. of 10
rats per each group. Means with the same lettered superscripts on
bars are not significantly different by Duncan's multiple range test
(p<0.05).

oA, 2B 3L 18% A E 2Tl p<0.05 FFoll A
2 gAS Bt ey 36% ol s ke HH T
Zt b)) frejml gt xlo] 7} gigith GPT 2492 R85 4
F7e] GA6, GALS, GA36wolA 212} 159.946.67 unit, 155.0
+9.15 unit, 191.8+26.3 unit, 28] 3 %72 GAC6, GACIS,
GAC367-2 27} 173.0+20.8 unit, 162.2+10.0 unit, 177.9+26.3
unit® BE AT 2l folAQ] Aol flith

A SERA(CCL), E3E-& B =3} Foll ofa 7F Al 2Rto]
e S AT e 72 2 T 75 e
2 ZHA|EZZ2HE GOT, GPT ¥ alkaline phoaphatase 52| &
27t o7 o]FEo] o]F a0 Eo] molA|A Hrh
(Kim YJ 2008; Meier P & Seitz HK 2008). 9] 438 &
oo 2]g GOTS GPT &4 ¥stZ Kim YS 5(2013)2 &
o AF kgd 4.8 g0l LFLS 13] AT Fo] T GOTY
gL Hdwel visl felskAl Srteitha skt 1Eln
Sim HJ 5(2015)< 40% <4328 FAFA8S W GOT
o} GPT &7/do] tixatol| H|gke] p<0.05 F=ollA o] 2<l
oo dFERE QF 7F £do] {UE ATt Bk
ok 3 36% EFLo] THE AA Lol E 477 WA
2 ZEAZ e W Gl vlE] GOT 2782 10.64, 18]
3 GST B2 1498 =2 Z o2 yephdd uahr] 43&
AFE GOTSF GPT 242 FoAl= o2 YETHKim
YS 5 2013). 1 ¥Hdol, nFe|~HE 2ol 23t 7t 75
o7 Z7hE GOTSF GPT A& 2lo| & B33k Hul &

Rl )

o] oJgko 2 GPT9 GOT A2 w3glon, oz st Ax}
= B84 B ] Hn} Bido] 7t 7% HE g3} e Ao

2 HoJZtKPark MY 5 1998).

E Ao M= GOTS GPT 42 36% F8F 2 &F 4
HAToA B FA2 HYogA LIS AFHHo] HS4E
T =S o d3Hr) agla 18% e
i zrel vlal k8- HAHATA GOT &A4o] Ast= U
w, 27150 B E el e AATFE 2ol & A
(]

J

M

= =% Zo| MDA 55
34 okg AFol ol WA ¥ 24 Fo| MDA
Fig. 29} 2}, ®% mL ok 43 7e] MDA 5%

7} 8.80:£0.38 nmol¥} 8.53+0.21 nmol & 6%l |3l 18%<}F
36% ol A 2.8~2.98] A& =SkTHp<0.05). L8]l i<l
GAC6+, GACI18<, GAC362 717} 2.78+0.13 nmol, 5.81+
0.33 nmol, 9.15£1.34 nmol & 2Jo] 9] ¢ & 7} ¥
T5 MDA FE% oM S71= Athp<0.05). &5 414
T2 iz 7ol Blwsk S W 18% ol A thzwtol] ]3|
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GAE GACE  GAIZ GACIZ  GA3E BAC36E

Serum Brain

Fig. 2. Effects of chronic consumption of liquor prepared
with Gastrodiae rhizoma on MDA levels in serum of rats.
GAG6: liquid diet containing 6% of the total calories as 30% Gas-
trodiae rhizoma liquor, GAC6: liquid diet containing 6% of the
total calories as 30% Soju, GA18: liquid diet containing 18% of
the total calories as 30% Gastrodiae rhizoma liquor, GAC18: liquid
diet containing 18% of the total calories as 30% Soju, GA36: li-
quid diet containing 36% of the total calories as 30% Gastrodiae
rhizoma liquor, GAC36: liquid diet containing 36% of the total
calories as 30% Soju. The results indicate the mean+S.D. of 10
rats per each group. Means with the same lettered superscripts on
bars are not significantly different by Duncan's multiple range test
(p<0.05).

FE7F feleAl EATHp<0.05). B3k
oF &0l %‘i% Aol =275 g3 9 MDA
t o2 JeT
Z2] g oF8F AF 7] MDA FEE GA6T°] 0.27
+0.04 nmol, GA18+°] 0.21+0.04 nmol, GA367-¢] 0.41+0.07
nmol 2 6%} 18%-ol] Bl 36% oAl MDAZ} 1.5~1.94}
= O =ATHp<0.05). 12 tZ27Q] GAC6T, GACIS
T, GAC3672] MDA =t ZH7} 0.23+0.02 nmol, 0.24+0.01
nmol, 0.24+0.04 nmolZ °]& A & 7kl §-2J3k zjo]= G
th oF8F AF T vz 1ol BluatlE W 36% el Al
EHZ?-OH Hlgl k8- Aol 1.799] & MDA §%5
HATHp<0.05). 3 A oA 2] MDA FE% 37} npziriA|
2 43& AFFo] 7 =2 GA36TolAM 7 =S MDA
'/F“Z"% EOﬂq. U:zﬂ. /\_Zr_/] oL::,'_Q‘ /\—LA ako] L-:O /‘i ﬂ

2 F°] MDA %7} & o2 Yyt
= Rl °*§94 d7&E G T, e 2
o vlal SXSAGA T Fout, Pkt Jdie]
obA] G o3k AhshA 2 Eﬂ*oﬂ tHéH UJZ.}%J s

oy

S5 Ho|A "rkYabimoto K 5 ol &

& AHE ¥ 19 F alvKRenis M 5 1996)4 DNA é*ohﬂr
TeF ST, HA 4 04 10%, 25%, 35%2] |

k23 FFAIZ] F o] H7HAgar E 5 1999)° 4% MDA 3t

SRl o} RAREETE

gol el wlal 24zt evll, 124, 179 S7HE A o2
Ebwth oA AkshA ~E# 2% F7HE MDA %Eb AT
2 £3 FEE, oL, U B =3 59 HAEF 7]
54 AFe HHE 9 F dthe Ea(Jeon TW 5 2002;
Ostrowska J & 2004; Kim JM & 2016; Kong HJ & 2016)&
Sl = o q}*&:@‘rﬁﬁ ek Aokl s A A IS g
S JAAA ¥ 715 ARHoR HEd ¢ S o=
7]ttt
A F Avl FE2EL O o) vleEsir ditaE e

%7}5/™, DPPH, FRAP radical 27 %50 % & 24 S
Holtha Kim JK 5(1997)3} Heo JC 5(2006)< K115} tt.
Aule] 8 oFg] AJ#-2 p-hydroxybenayl alcohol, vanillin,
gastrodin o2 LA O (Tauchi H 5 1981), in vitro®} in
vivo AelA ¥ 22| T BA WollA 3 kst a3t
1}-3) o}% Ao a?ﬂaidmu J & Morr A 1992; Liu J &
Morr A 1993). ©|¢} #E AT A2+ H,0,= 41
Ao 4bsbA o] fd AF A TS o Hnf 5
ZEL lactic dehydrogenase &4 A2 XA 4t3) vhg-&
AN A)1A free radical ROSEZHE ¥ 7|5 HE E3= H9
A2 UERITKChoi YS & 2002). 121} Lwkd o2 Hu}
© 50| glvkae sAINE =4 vkgoly FAbgo] lvke
A2 HKim YH & Seo RI 2012)7} ATt 18] 36%2] v
atol Aot FETE AAATE Wl LT H oH frojm]
St e AR, Aslr e oFgF ATl B w2 A2
A8l e Bve AT A3E 94 & *g‘*ﬂléﬂ
TR A2 oA 9 ol AT A T
| digk A7t Bed Aoz Hozoh

2 A7olRE @47} ¥ 249 MDA FEE 6
3l 18%%} 36% oA HlSzshA Y & Ak BT
I 18%4 36% el A tlzwel Hsl kg A4
U] & MDA F&& HATth &5
A S71E MDA s €3&e] Tk 7oA 1t
d3E AH T TR I A= sMHnk e
ok Aol A Eek A FHE AslA= B 04%01]*1 HA
o|2 I Znl AEFFEFoAM FelH E5S Hole
Absh dwe] gt AT A, EaEI dntelel A 4
%Oﬂ ofgt 5493 FA8 B okgo] A3 7R g e
Soll B3 A7t el F o] AlESHA g efolof &
&4 o2 AYztdt
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/< Fig. 33 2tk A oA &+ FHT9 SOD &4
GA6-°] 107.146.53 unit, GA187-°] 132.2+16.11 unit, GA36
0] 111.4£3.10 unit= 6%} 36% -0l Blal 18% 7oA £<
Al =7 YERRTHp<0.05). thZ&Toll A= GAC6:E, GACIS
T, GAC36-°] Z}Z} 103.1+1.60 unit, 106.6+5.18 unit, 104.8
+2.63 unit= Al 7= 7Fe] o] gk Apol= AT k& A
T2 ) Zt 2ol Bt S W 18% el A RF p<0.05
ol Al Fel ARl atolE Bylow, txwtd vla) ok&F g
o] 9F 24.0%9] ES TS HAE o] 2H oA e A
Z+2] SOD &2 A} vt Zeko 2 GA6To] 63.5+
6.44 unit, GA18:-°] 83.1+1.60 unit, GA367-°] 66.21+2.90 unit
2 18%ellA SOD7| #-2l3H & &2 BHATHp<0.05).
a3y 29 GAC6TE, GACIST, GAC3672] SODE 7}
Z} 46.7+2.95 unit, 62.8+6.06 unit, 58.3£2.96 unit= 6% ol H)
3l 18%2} 36% ol A Folehl e TAS HATHp<0.05).
R8T HATH 2w 1ol Bluslsls wl BE TelA &
T woll Hlal k& AFollA p<0.05 FFellA FoH e s
=2 @48 Bk

@717 B B o] ¢43eS HHs AE
alcohol dehydrogenasett CYP2E19] ]84, 18]aL

wol g} A Poloke P10 B WA
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Fig. 3. Effects of chronic consumption of liquor prepared
with Gastrodiae rhizoma on SOD activities in serum and
brain tissue of rats.
GAG6: liquid diet containing 6% of the total calories as 30% Gas-
trodiae rhizoma liquor, GACG6: liquid diet containing 6% of the
total calories as 30% Soju, GA18: liquid diet containing 18% of
the total calories as 30% Gastrodiae rhizoma liquor, GACI18: liquid
diet containing 18% of the total calories as 30% Soju, GA36: li-
quid diet containing 36% of the total calories as 30% Gastrodiae
rhizoma liquor, GAC36: liquid diet containing 36% of the total
calories as 30% Soju. The results indicate the meantS.D. of 10
rats per each group. Means with the same lettered superscripts on
bars are not significantly different by Duncan's multiple range test
(p<0.05).

2/3 o]’Fo] Al dAle] CYP2E1] 284 acetaldehyde A}
JeFo] S/ o227 5714 acetaldehyde= xanthine oxi-
dase 5ol ©JelA] ROSE 721 Zx1ol|A] H} 4~8Hl ©]
2 B Wol AAAAZ)A DrKLieber CS & DeCarli 1970). 5
Tk olg} oek23} acetaldehyde2] 7HHZ Q1 ggko 2 NO
(nitric oxide)} ONOO(peroxynitrite) 52 ROSE A =&
Ao 2 YePsthKurban S & Mehmetoglu I 2008; Kim IM
= 2016). ©] oA 0, & Cu, Zn, Mn 2 Feo} 22 F714
S FH8kaL 1 metalloenzyme$] SOD 3k} &l s
wh3/do] okg H,0,% 8=l drt. oA AHE H0,=
catalasel} glutathione-peroxidase(GSH-Px) Sl 2]slo] 0,9+
H,0% 753157 wjiol 113} ¥ 5o 22 A Z= ROS
o3t 2leld ~EAZRE B3 E W "ok

Jeong CJ 5(2004)2 25%9] olete&S A543 SDA
A dF el 7F 27 U] SOD &AL ek Fol 2 2l A
BE 0, & LA = A Aejad o g v
3 2A 71k e, 7+219] phenolic compounds®] Fo &2
0, 9 A4 A<} g7 SOD &7do] FatA A=At
T Btk olek= WAl Yakup Y 5(2014)2 50Y 5
Qre] RGAQl d3E HAR FH | ¥} 1F 224 SOD
o] gdo| ZAE A OV, Tilia platyphyllos L.2] &5 F
= a¥ SOD A4S I o 35T dvn
ShATh XAl £3F FE2ER TR R 43&E HH=
I SOD 245 S7HA 22 WellM akst a4 A
A 2Este] Atstd ~Ed a2 Ry 113 o 22 E4e
3% F e AR HHHATHKIm IM F 2016). 1]
2 AT AEeT Ao o] &H Huf FEEZ O,
NO % ROS9] 27 %o] 9438 Ao 2 Hu¥ArhLiu J
Morr A 1992; Park MR 5 2012). ¥ oM & 33}
ZA] oA SOD /o] Apdl] Hla] o8- A3 wolA
7He Belo gy e AFde o A 4
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A ke A ol A ¥ 22 dAd] mLT
1% Bt H3lE = catalase E/d2 Fig. 49 2l A olA
k8T AFTY catalase 42 GA6T©] 14.0+1.28 nmol,
GAI18°] 13.5£0.57 nmol, GA367°] 13.5+2.80 nmol = A
w3t frelgh Apol= ISt 2y tiEw ] GAC6T S
9.26+2.15 nmol®l| ¥]&] GAC18Z3} GAC362] catalase &
AL Z37Y 16.3+£2.02 nmol®} 14.5+1.91 nmol = 6%l H| &
p<0.05 ol Al 45~5.08) F=o| feju|eiA =2 S
Btk kg3 AT hERT 2t vlwslde o 6%
oM+ k8T HF 9] catalase EAJo] =HoU, 18%2) 36%
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Fig. 4. Effects of chronic consumption of liquor prepared

with Gastrodiae rhizoma on catalase activities in serum and
brain tissue of rats.
GAG6: liquid diet containing 6% of the total calories as 30% Gas-
trodiae rhizoma liquor, GAC6: liquid diet containing 6% of the
total calories as 30% Soju, GA18: liquid diet containing 18% of
the total calories as 30% Gastrodiae rhizoma liquor, GAC18: liquid
diet containing 18% of the total calories as 30% Soju, GA36: li-
quid diet containing 36% of the total calories as 30% Gastrodiae
rhizoma liquor, GAC36: liquid diet containing 36% of the total
calories as 30% Soju. The results indicate the mean+S.D. of 10
rats per each group. Means with the same lettered superscripts on
bars are not significantly different by Duncan's multiple range test
(p<0.05).

oAM= FEF FHTNA FE S-S BATh o 240
A k8 HFH 9| catalase /-2 GA6T2] 5.06+1.08 nmol
9} GA3672] 3.93+0.69 nmololl B8] GA18T-°] 6.52+0.69
nmol 2 18% oA 213k $718 HAtHp<0.05). &
Z19 GAC6T, GACIST, GAC361-2] catalase T& 74
Z} 6.64+0.79 nmol, 4.42+1.62 nmol, 8.67+0.91 nmol = 6%}
18%ll H]3l 36%-llA p<0.05 oA 1.3~2.001<] F<]
g 2 T7He Bk o8 AFTH oz gl vlwet
A2 W 18% oA kT ATl FolH R w2 &Y
< HAhp<0.05).

7t AW peroxisomesol] 2 X E o] JE catalase
= 0,5 H,0t} OH7| 29| ¥igh} 43&5 AT =
22X H0, 57t 5 W 72 2Edhe 3lom 4
Z] ATKDolphin D & 1971). 2] 7] 36%% cleh&= &
woldS W 2AF 9 Aol A EEE AAE H0,9 olet
S2HE YA E B3] $13 IO Z catalase] 24
o] 84 Z71= HQlthal Fahimi HD 5(1979)& H.1&k3ith
2 R, 73 Bt WA 0 AFE AH 3 o vlg] W
st 9 Ao oF 8T AAHT oA ¥ 22 A=
MDA F%9} catalase 8/J°0] #3l= At AT A& Kong
HI2016)= 93t ¢IZE2HE &4 ¥ 2329 75S

R by

SRl o} RAREETE

FIA717] f1ek AL e B det § HAEe] 8%
of gt ATE(Kim YS 5 2004; Kim DH % 2012; Kim JM
S 2016; Kong HJ & 2016)°] &&sHA A= gt o]
Zof| A} Son TH 5(2002)3} Choi YS 5(2002)9] <37l oJs}
W v} FE2ES AF O dHABAE} HF EFAEA
Eof| 3k Hy0,9 AlE EA tis] Reays Bl Ao
2 Uitk & AP e FeFet A7 AFHS
A 9 ¥ Aol M Y] catalase B FX|= o] W rE
&FE ol M2 LA ¥gE S e gldoh 2
85| dRE AFHFCl =T catalase B0l T7F
Rhdel, o] dFE HFHFo] =S5 catalase &

TACE Fig. 59 AAEATh EA 2 TACE &2 HFH 3
GA62] 0.63+0.11 mM¥} GA362] 0.57+0.02 mMol| H]3
GAI8T-< 0.39+0.11 mM& MDAY] %7} 718 =2 18%
ToA FrelA o g Ykth(p<0.05). 13U thETS GAC6
9] 0.63+0.23 mMell B]d] GACI8TZ} GAC36°| 2zt
0.49+0.06 mMZ} 0.45£0.02 mMC.2 MDAS] s%71 714 &

08 -
06 -

04 -

TAC (mM/Tolox equivalent)

02 -

]
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Fig. 5. Effects of chronic consumption of liquor prepared

with Gastrodiae rhizoma on TAC in serum and brain tissue
of rats.
GAG6: liquid diet containing 6% of the total calories as 30% Gas-
trodiae rhizoma liquor, GAC6: liquid diet containing 6% of the
total calories as 30% Soju, GA18: liquid diet containing 18% of
the total calories as 30% Gastrodiae rhizoma liquor, GAC18: liquid
diet containing 18% of the total calories as 30% Soju, GA36: li-
quid diet containing 36% of the total calories as 30% Gastrodiae
rhizoma liquor, GAC36: liquid diet containing 36% of the total
calories as 30% Soju. The results indicate the meantS.D. of 10
rats per each group. Means with the same lettered superscripts on
bars are not significantly different by Duncan's multiple range test
(p<0.05).
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2 6%l B3] MDA 57t =2 18%%} 36% ol A <]
Aoz Y YERITHp<0.05). ¥ 2ol &3 A3
TACE GA6-°] 0.49+0.15 mM, GA18T°] 0.61+0.11 mM,
GA367°] 0.6840.07 mM, 18] 3 thZ72 GAC6+, GACI18
T, GAC36:2] TACE 7M7) 0.53+0.06 mM, 0.68+0.08 mM,
0.76+0.12 mM= &3 HF o] =255 TACZt T7fst
= A%E Btk e AHTT dlza 3ol ¥ wskls
o A3} o 24 Fo] TACE RE 7 7t 79AQl xjo]
= fiich
TACE 4tsl & SR
Ay BAE xge FAAQ) Akt A=A v s
9wy Fake] FA g AEe] HaPE 1 UTHKim
SK 5 2000). Kurban S & Mehmetoglu 1(2008)= SD % 3l
FHellA 8F Bt 15%(viv) dlEHeS 585 FEH=E FFAIZ
A, ¥ Aol A el vlEl NO 52 S7HE UL
TAC o] A AaEAvtar B sttt & A+
e A2 TACE MDA 557} Y2 6% oA &9
MDA %7} =& 18%9} 36% ol A& whe Aoz 1}
bttt v ¥ 2R e e 9 AF AR TeA &
AL AFHFo] B4 TAC F7HEE A4S HIle
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3}+= Table 3

THA(=-0.491, p<0.01)E Kt F3t fkgFo] L=

Table 3. Correlation between oxidative stress index and
alcohol intakes of liquor prepared with Gastrodiae rhizoma
and Soju

GR liquor" Soju
Serum Brain Serum Brain
MDA 0.833" 0.209 0.901” 0.491"
SOD 0.256 0.777" 0.245 0.247
Catalase 0.770™ 0.117 -0.033  —0.195
TAC -0.491"° —0.387 -0.282  —0.129

Y GR liquor: liquor prepared with Gastrodiae rhizoma.
" p<0.05, ™ p<0.01.
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dozy AT ¥ AN E FEFo HH T =T
of that o] 49l catalase 2 SOD &
Zo R oty 4~ das AR A
(r=0.901, p<0.01) & ¥ ZZ|(=0.491, p<0.05) 52| MAD ¥
To% o AQl ol dHHAE Bk
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2 A7 Ak AEkgTo A AFVE F 9 o
20 nAle ke S BT 5, WA daE A
of et ¥ 7le Has fleto] 852 Snke 43 W<t
= A% 2A ARE vhstaat AAskslh ddEE2 10
THE sDAl T FA IHE ol &k, @A ol= HA
dFe 6%, 18%, 36%< LRZE= AHL F == A4
ol Fej& Azt FAA AP oRe A e

6%, 18%, 36% = vt I EFE&T(GA6T, GA18T, GA36<)
9 AFE 2T E2TH(GACS, GACIS, GAC36T) 2.2 1}
ol 6577 AA 2ol E Tttt 1 A FEF
2tz 2% AA D] 6% 18% ol ¥lal 36%
Ad I A AT Wekod, 43E 44
2 A JERTE GOTE 85 37 vzl A
6%} 18% -l BI8| 36% ol B8] H& A4S Hol
& AF o] =S uj 7FE4o] BE Ao w By
Hu GPT EAL 2E 7 ol 7229 ol gtk
A} = ZH 2] MDA e 85 A3 T(=0.833, p<
0.0 tHZT(=0.901, p<0.01, r=0.491 p<0.05)°] BLF &
FEo] AFAFo] =255 S/HEJATE AT ¥ 2F A4
SOD &4-& Ao Hlal] 85 FF 7oA Fefn]gt &4
7 B, 18% ol tixwtd & kg5 A4F
o] A oAM= 24%, T18]a ¥ FA M= 32%2] =2 &
5 BATHp<0.05). ol vl3l] k& 3 wte] o
A2] catalase AL ZE T 7o #-2]& <l Afol7} gl AL,
a 22 M= 18% ol catalase EAJo] FEE A THp<0.05).
A ¥ 22 F9| catalase B FEFTY IS A
o] 5 IR, A7 das AT =2
= AFgS Btk @AM TACE 36% el

A izt vlal & Aol A moko, H 22 oA
o] TACE BE oA &5 HATH tz2a 1ol 7914
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