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Abstract

This study was carried out to investigate the effect of memory impairment in rats fed alcohol liquid diets.
The rats were randomly divided into 4 groups. While the control(C) group received a diet containing 12%
of the daily calories with isocarbohydrate, the other groups received a diet containing 12% of the daily total
calories with 36% Soju (A), 25% Cynanchi wilfordii radix liquors (WA), and 25% Polygoni multiflori radix
liquors (RA) for 6 weeks. After 6 weeks, ADH activity in the brain tissue of the Group A was found to be
significantly lower than Group C but significantly higher than both Groups WA and RA(p<0.05). ADLH
activity was revealed to be the highest in the Group WA (p<0.05). The concentration of acetaldehyde, a highly
toxic metabolite, was the highest in the Group A, but its concentration decreased significantly if fed a liquid
diet containing WA. The concentration of acetylcholine, which has a high correlation with memory impairment,
was significantly lower in Group A, althoughGroup RA group was the highest compared to the other groups
(»<0.05). AChE activity of the Group A was higher than Group C but lower in Groups WA and RA (p<0.05).

Key words: liquors, memory impairment, Cynanchi wilfordii radix, Polygoni multiflori radix, acetaldehyde,
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A7 32 FE of7|H acethylcholine %= -
<3} acthylcholine 3l &%l acethylcholineste-
rase (AChE)e] &4 =712 B a3 tiKuhl
ED et al 1999; Kasa P et al 2000).
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mixture®l|] B} sucroseE F7Isl] B2
BalAA e AAA o] el T35k oM (Lie-
ber CS & Decarli LM 1986), ©|ul 2]o]& <Table
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{Table 1> Premixture composition of diet (per 40 L)
ingredient s [ Gl g 2 1)
Sucrose 4,808 19,712 985.64
Corn oil 879 8,000 400
Mineral mixture 360 174 8.7
Vitamin mixture 102 400 20
DL-Methionine 12 49.2 2.46
L-Cystein 20 82 4.1
Choline bitartrate 21.2 - -
Xanthan gum 120 - -
Total 6,322.2 28,417.2 1,420.9
{Table 2> Composition of liquid diet (per 2 L)
Control Alcohol(12%)
Ingredient
Amount(g) Energy(kcal) Amount(g) Energy(kcal)
Casein 82.0 339.0 82.0 339.0
Premixture 316.0 1,421.0 316.0 1,421.0
Sucrose 58.6 240.0 - -
Alcohol - 169.0 2400
(25%, wiv)
Total 2,000 2,000
Holg FEHAL ol =S HAFL AA BTN FAE AANTE Behe A2
Ao 12%= 2Tk AHolFFe FAge  F 30E3F WA F 3,000 pmell A 1583 B
2 FEAEeH, 43713 T AolxAls wid Al dAEelst] e @S L EH W
Azse] YRl AN YUz FFAY  ro] ~70CAN YF Bk wFyos A
o 2 dTE TEESHUA 1991d 59319 Fjste] A2 M AL AE9 A AR =
HE A4397%, A 71 2008 2 299 HE VIS AR Y FAIE ST F AA Has
288525 A8t dirgeltign FE4dd w5 WEAA —70TAN WE - Hasto] 4
#1918 ol Selel FAHATHEAN o] AH8HAh 1Y g Ao ¥ 2xe] Ay

% : DHU 2015-045).

4. N=Xi=

APNolE TR HYFRE 12417 A4A

q
2 F, COE 7PHA BRAAA AR FA) B

£ # 3} 5 mtochondria/cytosol fractionation kit
(Biovision, USA)E ©]-8-3}] mitochondria$} cy-
tosol bufferE Zt7} 1 mL¥ @11 4TCollA 5% &
<t 600 xgollx A4 2] F AxE sk, &

ZAS AAsIE 23 tS DDT$} protease
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{Table 3> Composition of liquid diets used in experiment (g per 1 L)
Groupl)
Ingredient
C CA WA RA
Vitamin free casein 414 414 414 414
L-Cystine 0.5 0.5 0.5 0.5
DL-Methionine 0.3 0.3 0.3 0.3
Corn oil 7.8 7.8 7.8 7.8
Olive oil 14.2 14.2 14.2 14.2
Sucrose 149.5 120.2 120.2 120.2
Choline bitartrate 0.5 0.5 0.5 0.5
a-Cellulose 10 10 10 10
Xanthan gum 3 3 3 3
Vitamin mixture” 2.6 2.6 2.6 2.6
Mineral mixture” 9 9 9 9
Ethanol - 84.5 - -

25% Cynanchum wilfordii
radix liquor

- - 84.5

25% Pol byij
% Polygonum mulyiflorum i g4s i

radix liquor

Y C : Normal liquid diet containing 12 percent of the total calories as isocarbohydrate.
CA : Alcohol liquid diet containing 12 percent of the total calories as Soju.
WA : Alcohol liquid diet containing 12 percent of the total calories as Cynanchum wilfordii radix liquor liquid diet.
RA : Alcohol liquid diet containing 12 percent of the total calories as Polygonum mulyiflorum radix liquor liquid
diet.
? AIN-93G-MX.
' AIN-93G-VX.

inhibitor2 1.0 mLS Y1 A|£2 %272 7|(Th- ¥ zZ 9] cytosolo|A1e] ADH &4S ADH
flon Plott-Elvehiem Homogeniwer, U.S.A)Z T2 assay kit(Biovision, U.S.A.)& ©]-&-3l] =73}
3late] 4Tl 1087F 700xgell A D4lEe] & th AR 42 ¥ 279 cytosold] 50 #L
FENE FEhaL pellet= A ASFAH 28] 9 £ 96-well plateol] Z}2} |3t t}2, 238 Alg9}

oA Hat =AML 4T A 10,000 xg& ¥4 ¥ 1 mM NADH &2 3]4A]7] standard work-
2e T A2 e cyiosol HE O T ALGetgT,  ing 9 50 xL7b 921 96-well platec] ADH
pellet 0.1 mL PBS® 3]4]3}o] mitochondria®  assay buffer, developer 2 substrate &M-2- 2}t

AH-8-3F5 T AT e T3 372 QlFu|olEfof|A] 35
F<F W] % micro plate reader(Thermo Scientic,
5. Aladg US.A)E o] &3l 450 nmollA] EF=S 43}

Atk 2NEFE =4 T thA] 37C ol o]E
1) &l =X = ADH &M =X oA 2413 Wi 5 450 nmel A S ksdck. Al
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ADH activity=(B/(AT x V)) x Sample dilution
factor=nmol/min/mL=mU/mL
B is the amount of NADH generated by

ADH(nmol)

AT is the reaction time(min)

V is the sample volume used into the reac-
tion well(mL)

2) &l =& & Acetaldehyde &2 =&

> %% 9] mitochodria©l| 41 2] acetealdehyde &+
&2 acetaldehyde quantification assay kit(Abcam,
Cambridge, UK)E ©]-&-ato] S35t A4l
2|2 A& ¥ 22 9] mitochodria 2N 50 £LY]
AEg A 759} control assay buffer 50 pLZ
96-well platecl] F3It}. 2213 10 mM aldehyde
standard stock solution®l] dilution bufferS ©]-83%
o 4% T=Z 54 A]Z] standard working £}
< THEIH ad o, A48 A&, blank
control ¥ standard working &-<°] F71 96-well
plate®l] yellow reaction mixture £ 50 L& 3
71E & A 2ofA] 6087t WX 3t T2 micro plate
reader(Thermo Scientic, U.S.A)E ©|-83l 405
mmeA FFEE SAUT A8 vEe &

T3 tidste] Alatste] Feksith

3) &= =& = ALDH g4 =&

¥ Z22] mitochodria®]A]e] ALDH 42
ALDH kit(Biovision, U.S.A.)E o] &3lo] =35
St A EE I i Z2 2] mitochodria 50
£ L9} control € bufferE 96-well plateol] Z}7} %
SIS Th 2] 3L assay buffer® Y35 EZ 344
71 standard working £-& FH|s}Ach 2H o}
2 21388 A&, blank control & standard working
LMol =71 96-well plateol] L7 &2 assay bu-
ffer, substrate mixture & acetaldehydelZ Z+2}

7}el & A ez 58 Zob HEX] & micro

plate readerZ ©]-&3}o] 450 nmoll A FHEE =
gtk 27153 = 38 5 oA 1AIRE B
F 450 nmoll A S5 Alge] TR Fo

20 okehel FAe At} Aol P,

ALDH activity=(B/(AT x V)) x Sample dliution
factor=nmol/min/mL=mU/mL
B is the amount of NADH generated by

ALDH(nmol)

T is the time of reaction(minute)

V' is the sample volume used in the reaction
well(mL)

4) &1} &| =& = Choline & Acety-
Icholine &2 =&

A3} = TFAA9| choline & acethylcholine
3k choline/acetylcholine quantication color-
metric kit(Biovision, U.S.A)E ©]&3le] FEX3}
Ak g HEE Alset AFE 96-well
platecl] ¥ 1 &3] 412 &, 7217k wellol| cho-
line assay buffer 44 pL, choline probe 2 pL,
AChE 2 ¢L, 18] 3l enzyme mixture 2 ¢LE 3
¥ttt 18 thS reaction mixture 50 ©LE A
7Fste] & Aol &, 20CE A8k oA
307 WX|3F t} microplate reader(Thermo
Scientific, U.S.A)9lA4] 570 nmo.2 =% 3} ).
oluf AChEZ ¥4 &1 f21d 2] Z¢(free cho-
line)¥+ =4 3l3l, AChES 9] % Z¥(free cho-
linet+acetyl choline) =5 =43t & olgle] &
2lof| 2] A3} acethylcholine F=5 73153t

Choline concentration=Cho/Sv(nmol/mL)
Cho: sample choline amount determined

from standard curve
Sv: sample volume added to the sample well
(mL)

Acetylcholine=total choline — free choline

5) EX1} | XX = AChE 2 =X

Acethylcholinesterase 2d-2 AChE activity kit
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(Biovision, U.S.A.)E ©]-&3lo] 7ol what
ek dde Alge A 5 gL, ¥ 23

U7 el AChE assay buffer2 2 31]—/\]{
TANL 52 ok 10,000 x gollA ¢
ST 5 pLE NEE 01%6}9&1’/}. 5 ¢l
A8g Alg7F &30 96 well plateo] AChE
assay buffer® 50 ¢L2 ZF 39t 18 2
positive control solution : AChE assay buffer(1:10)
&3l 10 £LE 7t welloll ¥, standard solution
LMol S0zt 96 well platedl]= AChE assay
bufferg 7Fste] 2 0] 100 £L7}F H =5 &

HZ 96 well plateol] =H|3FG T 29 T3 A
59 v EF &9 HF 52 AN
o} ¥ AP AChE assay buffer 45 pL,
choline oxidase enzyme mixture 2 ¢ L, AChE pro-
be 2 uL ACHhE substrate 1 ¢LZ 2 wellol] E3+
71 £ 37CelA 302 F<F ui gt ¥ 570 nme]
EFE 29T F otelel T4 47 Axteled
1 F=EE TIsith

b >
il I

19 ot Jﬁ

Sample AChE activity=B/(AT x V) x D
=nmol/min/mL=mU/mL
B is the choline amount from the standard

curve(nmol)

T is the reaction time(min.)

V is the sample volume added into the reac-
tion well(mL)

D is the sample dilution factor

6. SHKXC

A S Fotd Lol AE+= SPSS FA pac-
kage (version 14.0)5 ©]-&3slo] FAstg o 1
A= i+ EFH A (standard error) 2 EA] S}
ot AdZdd= dUux] 4R (one way
analysis of variance)= %+ % Duncan's multiple-
range testol] &3l p<0.05 FTollA 7+ AE e
BaA e AR Fode A5k

I Zi & 0

-

H =& = ADHRI ALDH 24 2
Acetaldehyde =& Hig}

gl—ﬂﬁ =4 xq;q] Oﬂalz = 12%E 5H_o ;g%
o= AFHE AF ¥ xZ A ADH
ALDH 418 <Fig. 1>¥} 2t} ADH 242 CT
2] 0.06+0.01 mUel| H]éﬂ AT 0.03£0.01 mUZ
A D 12%E HE AFE AL A8 f
oA 07 50%2] e TS HTHp<0.05). L
2t Wetel Askre AEkeTE AHT
WA=} RA;LA ADH 4 5 0.08+0.01
mURE CrET H& 248 Bld ueps &
e el '61~r3 FEoF8-Fo) ofaliA ADH«]
go] f=H Zo = kTt ALDH 842 C
9] 0.3240.02 mUS}F AT2] 0.34+0.07 mUZ &
& A 7ol WE FoA Aole gl
, E3E AFHT FollA= WAT I RAT A
Z¥Z} 0.3740.04 mUS} 0.33£0.02 mUE B35 &F
| vlal Wskre HE oF8F A3 oAl ALDH
o] =}tHp<0.05). ¥ ZZ 2] acetaldehyde

Wl <Fig 29k 2t} ¢ 3.36+0.76
mU°)| Bla] ATS 4524035 mUR 95 &2F9]

a)

2
jay

1e

I—ﬂ

mC OA @WA @SRA

(mU/mL)

ADH

<Fig. 1> Effects of Cynanchum wilfordii and Poly-
gonum mulyiflorum radix liquid diet on
activities of brain ADH and ALDH in
rats.
See the group legend of <Table 3>. Values
are means+S.D., N=10. Values with diffe-
rent alphabet are significantly different at
p<0.05 by Duncan's multiple range test.
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<Fig. 2> Effects of Cynanchum wilfordii and Poly-
gonum mulyiflorum radix liquid diet on
levels of brain acetaldehyde in rats.
See the group legend of <Table 3>. Values
are means+S.D., N=10. Values with diffe-
rent alphabet are significantly different at
2<0.05 by Duncan's multiple range test.

AZZ p<0.05 oA 34.5%2] acetaldehyde &
=] F7Fe Hoth 2Elu WAT A E 411+
0.25 mU, RAT-A & 4.4440.18 mU2] acetalde-
hyde =5 Bl wabs Ha &5 A3 ¥
& Wetre HEoF8-F] AFHE p<0.05 T
A acetaldehyde =5 & 4 Itk

AHT LZEL 20~ 1208 Atelo] FF Ha

S Holu, 99} 2% AN FE 2t
oz BEXH ™ 43 oA 10%
= o H ¥
O
=

o r> o PN off
o HoX

lase, A|ETE P-s50 2FS}E Ax(cytochrome P-ss0
oxidase), MEOS % catalase 52 &4 g0 =2
acetaldehydeZ A)/d3gtc}, o] 27 AYAJE acetalde-
hyde= ©]*4 2.2 mitochondria €] ALDH®|
oA 2tElE|o] acetateE AFHE 11, dHEE H,0
U CO,E v E tHSeo JS 1999; Jung BS 1991).
dE 4het Aol 442 QlFoy A S
g zjo] 7} AP Aog HuHm e, &

WA o2 ADH /42 TR AN =2 vk

gl

o, ALDH 42 A gAAAA =& 3oz
E}sATHRitter AM & Robertson CS 1994).
FIHdoZ HF3 gz ge] BAlE =Y F
L2 5o gk AF=E Jo YO 5(2007)
37 B 5% FAL $-EAk FAE AAT 3

A wid A Alztel] 22% Fxo] dHZS A

¢

0,
fr of
18

=
% kg 2 g= FoIg 23, tizxo) Bls] ADH
o] Frdol webd AYE(Camellia sinen-

ta Btk 3 17% F29] oer2-S A
% kg 5 mLE AT FoIdt S vls) Qs
¥ A7kstel WHE 17%9] TS

BE23l % BFEES Foldkx] 3080] A
e, Al kg 3 g9 e Tl 2179
ZA4] ADH, ALDH 2 MEOS &2 #3l7}
= )

ARG F 2 ol §F AR doiE
289 §58 gmge] ¥ 5HE ANE B
o] Z9ick

A
daE HH F 2dEHE e 23 23]

2 el Ao BuE 3 rHUmulis DM et
al 2005). ZL21t} Kim JM 5(2008)2 A5 kg

3 g9 eV AT FAY 2TV dHE F
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Efg 2y i 43890 e gAS 234
A L2l o EFerFE REENRE 47
Aot thekst FeAEolu AElrlsA E4E
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J

EJ}E E_]_(Jan YE et al 2015; Mattson MP et
al 2002 Q)= R Al x2S JEFEFE
RHgA o2 HHAZ A, = 220 M ADH &

40
25 aFo) v Walrest Ao A

e d
kT Ad3TolA, ALDH €42 Welre 3
ST AT FrEEAS 22l 4
o] E3|AHE91 acetaldehyde Fv B ool
H|3l Walre g ST A3 TolA A 29
£ Btk olg s Aal= ARt B & vl
e FEREFIL e FolAE Wekr e
7} Aetgrol vldl dEE AN S SAA &
& wallell S AQ oFA aHE nRl A
2 oAz

2. XN 4| X=X
acetylcholine s& Big}
Ao R A dF F 12%E W e
kgX =2 HF 3 ﬁﬁﬂg % choline &&=
<Fig. 3>} 2t} A2 # choline F%+ CT
0.44+0.01 nmol®l ¥]3l Av2 0.41+0.01 nmol=
a5 AT AHZ 6.82%] FeHl HAE B
A THp<0.05). 28] WA 0.52+0.01 nmol,
RAT 0.57+0.00 nmol & B 25 thald] s}

o 9 Ao AEFeFE AHANAL 1)

fFolx oz 217} 26.8%%} 41.5%2] S/ Y

o
_E

FA A9 = choline 5= A= vt
te] ko7 C#9 1.65+0.18 nmoldl B]3] AT
2.04£0.18 nmolZ HF &F9] HHA=Z 23.6%
o] §949l F7HE HAthp<0.05). T3, WALt
RAT S Z}Z} 1.84+0.05 nmol¥} 1.87+0.05 nmol &
e AEFEFE HFH #E2 & choline
L= Coll Hlal F9#Ql S7FE Hel whdd|,
woll BlEl o)Al s Hth(p<0.05).
oz AA dF T 12%E T 3L
T5 438 239 acethylcholine ¥%
= <Fig. ¢ 2o} &
C2] 0.19+0.02 nmolol] H]&| AT 0.11+0.01
nmol & F& 259 A Z 42.1%] FelAQl 7+
2 A4S BHYtHp<0.05). 13y WATY RAT
& 247} 0.23+0.02 mol¥} 0.31+0.04 nmol 2 &

T AF e vla] Wt ¥ Aok &=
S5 AF ol A 2] 4Ql acethylcholine &%=
F7He BAThp<0.05). ¥ 24 A= C, AT,
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<Fig. 3> Effects of Cynanchum wilfordii and Poly-
gonum mulyiflorum radix liquid diet on
levels of serum and brain total choline in
rats.
See the group legend of <Table 3>. Values
are means=S.D., N=10. Values with different
alphabet are significantly different at p<0.05
by Duncan's multiple range test.
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<Fig. 4> Effects of Cynanchum wilfordii and
Polygonum mulyiflorum radix liquid diet
on levels of serum, and brain acethyl-
choline in rats.
See the group legend of <Table 3>. Values
are means+S.D., N=10. Values with diffe-
rent alphabet are significantly different at

2<0.05 by Duncan's multiple range test.
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<Fig. 5> Effects of Cynanchum wilfordii and Poly-
gonum mulyiflorum radix liquid diet on
activity of serum, and brain acethylcho-
linesterase in rats.
See the group legend of <Table 3>. Values
are means+S.D., N=10. Values with diffe-
rent alphabet are significantly different at
p<0.05 by Duncan's multiple range test.
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