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Abstract

Preventive effect of ginseng saponin fraction against ethanol intoxication of the liver
of rats fed with 12% ethanol instead of water for 6 days was investigated. Control group
was dosed 12% ethanol instead of water (free access) for 6 days and test group was
dosed 0.1% ginseng saponin fraction in the 12% ethanol instead of water for 6 days.
Normal rats was given only water freely. It was observed that the activities of alcohol
dehydrogenase (ADH) and Microsomal ethanol oxidizing system (MEOS) of both con-
trol and test groups were higher than those of normal group while the activity of
aldehyde dehydrogenase (ALDH) of control and test groups were lower than that of
normal rats. However, the ALDH activity decrease of test group was much less than
that of control groups. Electron micrograph showed that severely swollen and disrupted
mitochondria and dilated and vesiculated ER can be seen in control group while dilated
or vesiculated ER are very few and swollen or disrupted mitochondria can not be seen
in test group. From the above experimental result, it seems that ginseng saponin might
stimulate ethanol oxidation and the removal of acetaldehyde resulting in the decrease
of ethanol intoxication of the liver.
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[. 2l4f saponin 2| £& ¥ HA
Sabab QlAb(4 W2, 300g % 50 H) ¥ 100 g el chlorlform 500 ml-& 7hsbed 1
7 EQF ACC A Thed, FEsle] A g AAse 22hg 33 =HEold F ART
“'ELOH 500 ml ¢ methanol & 7talx, 60°Celd 7t F&dE 22& 33 HEo|s
o} wpel & wol 40°Col A 7k, E %3 os E4, Hzsle o 7g o methanol F&F
o Ao B o] =EES 20%2 methanol £ 14mle| o LH?i 2.5cm 2] el FHA
#2 &ax amberlite XAD-2 100g = 150 ml o] Foll ¥AFAIAA F3 & coulmn ¢4
Qaleitt, “1eli &%4E f4ol 20ml/min 22 sl EaAlA fFEAL] Ho] 9
2alsle] H4ES A A% e 99% methanol & %] 10 ml/min
o] §%2 & ¥ulo] FH¥ saponin-g &elstdch, o SejdE Hol 40T
ol =3 % %A, Azsted 1 6gel el saponin g Jch o] HAHE ™1
of @e¥alglity, o] saponin & efe]l chromatogram (% 74w : CHCl,:MeOH:H,0,
65:40:9, v/v/v)& B@ R7b 0,229 0.279 Al kA wokz, 0.47, 0.43, 0.36,
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Fig. 1. Preparation scheme of total saponin.

0.34, 0.20, 0.17 9 7ol FA %, 0.71, 0.65, 0.59, 0,522} 7o) 7}a Hd},
B Fo A= ol &) o] P2 saponin HEE& ] oA AR slA] i Abgsredn,
2, ME=EE

Wistar Al 8 (200-250g, 1)& &% 5Svteld 3022 sl AATeie FA4

2ol Abgel & Fshdda, daEdelss oAl 12% ethanol & Al¥TelE 001
%(w/v)e] <4t saponin & ##3¥ 12% ethanol -& -'z}—'i'é'}‘“ th, 6 Foll A 3}ed
- AhEAE dojq AAtdvE S audel Abg-stedin, vbv Az spslsbe] Ao R
T oohd, e w2, gsked Aeksiel, v Als dE ARs e

-3}0:} ALDH(total homogenate), ADH (4 =4 53]), MEOS(vl=15% R Eh)e #4¢
Atk b Ao XL Fsled 312 Y99 methanol -5 7hgk % 10, 000 x g o
A 15 ¥3F A FelEle] AL A A)g AbE oo =359 chloroform & CHCly:
MeOH:H,O o] #=wj7} 1:1:0.97F 522 7t8lct, MeOH-H,O 29l 438 vl 3l

& Aol Ab&ssdn, chloroform #al 838 F2 3 ek 2b&sedc,

3. WX dolHd mE

6zt ek o]l Helgh xRyt A R AAFe bz el BB oF | mmPe
AR AE F 0.1M el4l gk o %"—H(DH/A)P—EA 24 % 2 5% glutaraldehyde of 4
e 3 Fodgt gpFNo R 23 A g 0,1% <A skxdeg z2HE 2 59

osmium tetroxide (pH 7.4)el 4 2 4|7} % 1A slqich, 4% kg el ¥4 ethanol
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& 500-600A 9 FAE A" AL =l5o uranyl acetate ¢} lead citrate £ 4 2 &
Zoq & z]z}&w] A (Hitachi 500)2. 2 &3} o},
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A #3 3, Teflon-pestle Wheaton-Elvehjem 22 s} 7]2 Ab-&3te] 10mM Tris-
chloride buffer(pH 7.4)8& & %3 0,25 M sucrose &% 22 10%(w/v) 3} 4] H(total
fraction)o. 2 wFE& . 500X g o)A 10 %7 Al¥-2lste] 3=t cell debris & #) A3z,
Aol 10,000xg el A 157 fAEe st 2L IAHEE dAHY FH9 10mM
Tris-chloride buffer(pH 7.4)& %43 0.25M sucrose &8 Al&3le] v|EZE 0] o}
HAe Ao}, AbZale o] 12,000xgelA 15 F7F 1Al E2lsled lysosome & Al A
gche, Ao #HE oyt smMEEE mA A2 calcium chloride & 71|l A #
BEok HMs] Ao]FEF, 25 000xg A 158 FAEEst] AFq(HMEd ZE)E

o

Qdeii, AAEL 10 mM Tris-chloride buffer(pH 7.4}% &3 0.15M KCl £
24 & T 25,000xg el A 1582 Al AR s 22 AL JdAT FH9
10 mM Tris-chloride buffer(pH 7.4)8 &3k 0.15M KCl £ & Al&3lo v]jz2FH &
2e g, o] e HAH-E 4Colstoll A AU

5. Microsomal ethanol oxidizing systme(MEOS)e| &M =X
Center well o 15mM semicarbazide-HC! & &-#3% 0,16 M phosphate buffer(pH
7.4) 0.6ml S 93 main vessel fl & 3mle uhg 3 [(RY(2FFE)1.0mM

sodium EDTA, 1,0 mM sodium azide, 1, 14 M ethanol, od&] 7}%] g% <] <14t saponin,
vjm2E 33]E& Yol 37Co 4 10 ¥7F preincubation §-%, NADPH & (,4mM = x
2 7 s flask & dogr obg, oAl 15 %70 incubation dt¢lt), side arm o} E-&
70% TCA(O6mh= whg-& A A *l 70 F 1247k Fob WA g ohg- center well of &3}
% acetaldehyde 2] 9¥-¢ spectrophotometer(ShimadzuUV-240-)-& 2}-8-3} o 7]-Re] 220nmei|
el FdwE FA sl AHakslgdch

6. Acetaldehyde dehydrogenase (E.C. 1.2.1.3.)2| &A =X

W] E3 Zol7} 1em &l cuvettes o] 70 mM sodium pyrophosphate buffer (pH 8.0),
1mM NAD*, 2mM pyrazole, 183 42 YL P& 34 6mM propionaldehyde & 7}
tod (A A 3 Imluree Al 2HEtedc}, Aldehyde dehydrogenase ¢f &4-e NADH A
Aol wWE 340nmoHel FHEZ Z71E 25Ce|A  spectrophototometer(Shimadzu
UV-240)2 2A 3t HF st

7. Alecohol dehydrogenase (E.C.1.1.1.1.)2| &4 &H

el 23 Zols} 1em gl cuvettes o 48 mM glycine-NaOH buffer (pH 9, 6), 0, 8 mM
NAD®, 128]3 &4%L 9e o 3mM ethanol & 7bsted (AA 23 1ml) @938
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Al zstgtk, Alcohol dehydrogenase ¢ #4-& NADH g Ao o}& 340nm oA e §F3
X Z7}8 25C oA spectrophotometer(Shimadzu UV-240)2 &3 3t A gkal oo},

8. EX|&lel Hat

Zystal 59 chloroform $%%%& ¥%3 ¥ 4% 9 chloroform £ HEGS
0.1ml & HalA 2 24 s5mlef] Y By FF=A 10570 HA¢5 Pz
ok, 1 F 0.3mlE s3] phosphovanillin A} ¢k(vanillin 0.6g, ¥ ethanol 10 ml, &%
4 100ml, 14F 400ml) 6ml & ¥ ¥ & Fol oA 4587 WX 3l Spectro-
photometer (Shimadzu UV-240) 2 525 mm ol FHx & &Asle] A s},

9, Eb3tEe HE

Anthrone 212F(0,2%9 %1% 3abge) 4mle) A 889 (MeOH-H,O %) 1ml & 7}
A A He F oRE BRuda 10%¥7 stdstdd, W4® § spectrophotometer
(Shimadzu UV-240)2 620nm ol 4 8] F4 =5 SFAste] HFaksiddd,

10, cHeqE el
100 mg ¢ coomassie brilliant blue G-250 -& 95% ethanol o] ¢} 50ml & 2HETE
85% (w/v) 2] 914k 100 ml ¢} 55755 7ts) A il}-%’—ﬂlié— 1000 ml 2 2HE9ic), o] & 5ml
of sl 0, 1mlE ¥3x He of ASdx 282 WA sz Spectropho-
tometer (Shimadzu-VU-240)2 595 mm o] 4] 2] %3’3‘5% A sle] whil A& A eFsiq]
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NADPH, NAD*, cytochrome C, pyrazole, sodium azide, DEAE-cellulose,
semicarbazide-HC1, dithiothreitol, sodium cholate, Trizma base, propionaldehyde +=
Sigma A} TE& A48, ethanol & Merck A} # &, o& AjekE Wako At Al F
& 2}43}¢ls, propylene oxide, glutaraldehyde, osmium tetroxide &= Jun Sei Shin Yo

=

}AES gt

AL saponin 9] °d3H-& Sholw ] i) A
Lo} FRTE FES 4w S5 HA 12% ethanol & ¥4 HET, 2
1% (W/V)3 Ql 4} saponin & #8438 12% ethanol & FF3 AgF
54 WAl 12% ethanol
= 735- (Fig. 3)~ﬂ4 %-—-r o4 °‘°1‘;3(_L, v Fxelelrt FAEA
U §@Ee A mxFEgelrt A7 en, fat droplet 7} A v}, Rough endoplasmic
retivlum &= FAHTFol wis Wol o) AxsEdo, 2l A¥TY A5 (Fig )=
8 vl Fx=ao}, rough endoplasmic reticulum ¢ F+x7F A 47 (Fig. 2)3 FAMskl &
o] fat droplet = A 712 ¢ratc},
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Fig. 2. Electron micrograph of the hepatocyte of

rat of normal group(X 20,000).
(Nu, Mi, and RER represent nucleus, mitochondria
and rough endoplasmic reticulum, respectively.)

Fig. 3. Electron micrograph of the hepatocyte of
rats of control group which were dosed with 12%
ethanol instead of water for 6 days.(Nu, Mi, and RER
represent nucleus, mitochondria, rough endoplasmic
reticulum, respectively. Mitochondria are swollen
and disrupted severely. The RER are dilated and
vesiculated(X 20,000)).

Fig. 4. Electron micrograph of rat hepatocyte of test
group which were dosed with 12% ethanol contain-
ing 0.1%(w/v) ginseng saponin instead of water for
6 days. (Nu, Mi, and ER represent nucleus,
mitochondria, and endoplasmic reticulum, respec-
tively. Swollen or distrupte mitochondria can not be
seen. Dilated or vesiculated ER are very few(X
20,0001.)



Vol. 9, No. 1(1985) Qe g E-Be] # AR v A AY 7

Ethanol ©Apo] @3t ADH, ALDH, MEOS 2] 24 & =A% A 3HTable 1))
A 3ol ADH ¢t MEOS 2| &X2 Aol vis] AETH AT B5FoA F7h3t
b, AERTY ASLE 2z 1,268 1,078 Z7rEgEd wE A EFEe A 47
1,339, 1,529 Z7bskedch. 2@yt ALDH o 2= ATl vl eyt A3
T #Ael % pistde, xR A 27% Ao vE 8T 15%
4w ztastele, HET vl A@Te) B Pt He AL A4 saponin o] IHA|
% 9] acetaldehyde A AE 287 o Fod 7ol

AAe e grFAME A Frhstn Aot AJETES AT A '
F3E Fax i vis AELd A+ ¥R AU (Table 2),

tlo L

Table 1. The amount of protein, lipid, and carbohydrate in the liver of normal, control, and test rats

Group Protein Carbohydrate Lipid

Normal 116.74 2.4 788.6+ 37.5 3.87+0.29
Control 116.8+ 8.5 685.3+£124.9 5.52+0.96
Test 115.9+15.3 750.4+ 41.7 4.77+0.86

The values were mean+S.D. and all the quantities of protein, lipid, and carbohydrate were expressed by
mg/g of wet liver weight.

Table 2. The effect of ginseng saponin on ADH, ALDH, and MEOS in vivo

Alcohol dehydrogenase Aldehyde dehydrogenase MEOS
***Group *Activity  **Relative *Activity  **Relative Activity **Relative
(units/min) activity (units/min) activity (umole/15min/mg) activity
Normal 2.12 100 9.60 100 5.41 100
Control 2.68 126 6.98 73 5.78 107
Test 2.81 133 8.13 85 8.21 152

*One unit of enzyme was defined as a density increment of 0.01 per min.
**The relative activities were expressed assuming the activity of control being 100.
***Control group was dosed 12% ethanol instead of distilled water (free access) for 6 days and test group
was dosed 0.1% ginseng saponin in 12% ethanol instead of distilled water for 6 days. Normal group was
dosed distilled water freely.
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