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The Effect of Ginseng on the Hepatic Ethanol-Metabolizing
Enzyme Activity in Rat Liver

Myung Ryul Jane, Nak Doo K and Kwang Ho Ko
College of Pharmacy, Seoul National University, Seoul 151, Korea

Abstract—The investigation was aimed to study the effect of ginseng ethanol extract
on the hepatic ethanol-metabolizing enzyme activity in vivo. The extract (100mg/kg/
day) was administered orally to Sprague-Dawley rats for 7~10 days and their microsomal
ethanol oxidizing system(MEOS) and catalase activities were measured. The MEOS
activity in the rat treated with the extract was not significantly different from that
of the normal group. Microsomal fraction containing MEOS was separated and the
MEOS activity was measured after preincubation for 5, 60 and 180 min, respectively.
There were no significant differences in MEOS activities between the normal and
treated groups preincubated for 5, 60 and 180 min. The activity in the rat treated with
single i.p. injection of 9595 CCl, (0.5ml/kg) was decreased by 48%, compared to
the normal group and in the rat treated with the extract (100mg/kg) for 7~10
days, the decrease of the MEOS activity was potentiated. Catalase activity in the rat
treated with the extract (100mg/kg) was similar to that obtained from the normal

group.

Keywords—Ginseng « hepatic ethanol-metabolizing enzyme - catalase activity

Lim & Kim?2 A% saponino] zoxazolamine
9 fAEE FAAYE A e FHANS
F&AsH o], o] zoxazolamine hydroxyla-
ting enzyme] {Giko] saponine] &) Z 1= 7]
o2t sty Shin? & AE d7z7)
KRS 3 vzl G2 Rl FHEEEES
HERES HE3A0 e AES 2oy
T A AdTFAAAE AZ dug oJrlast 94
BFel glutathion S-transferases} cytochrome P-
450 2 NADPH-cytochrome C reductases] JEf4:
< FAAGE BaE @l gleh oy,

E3 Joo¥ 52 in vitroo) A A3 saponin&

=

91

ADH$} ALDH % 34 % iFfbsld ¢z
AHE FAAINEZEA, AWM o
FLE 4L At g oo E
oste, wtdA ez 129% oﬂ%%% 1—’?10117ﬂ
AR, AFE dr=E Fo43%
27t ¢2E FEo2YEH Fe ifs}-t— ﬂ &
= g 2 Fo) Joo” 5 12%
AZsaponinzt 7] wtAdA o2 2174
A3} # 2eke] saponing ALDH §E#:
ta ok FIA AL in vivoo] A ?%%91 of
EA)3to] ADH &S -—7lei

N

= B



92

&g 4H F A= 95%7F FrelA acet-
aldehydez 413}=]v] hepatocyteo]| &= in vitroo] A
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W e MYste FEEY 34 ¢339 0.15
M KCl¢ jmsle], Potter-Elvehjem homogenizer
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KClol &=A 73 2°Coll 4], oAl 105,000 x g2
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Fig. 1. Preparation of microsomal fraction
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Incubation mixture?] %42 Table Iz} 7o)
3t total volumeg 3ml=z &1¢lc}. Incubation
122 0.1M phosphate buffer (PH=7. 4)¢] =-¢]
15mM semicarbazide hydrochloride(Kanto Che-
mical Co.) 0.6mlE 83l center wellg 7}2
50ml Erlenmeyer flask®] main chambero] 4] A
A8t ot (Fig. 2).

Microsome (4mg microsomal protein per flask)
E- 37°Col| 4] 54-%-¢t 50mM ethanols} 37 pre-
incubation A}, o] WFE-L mREulAZ =
flaske 4} A A8}, 0.4mM NADPH(Sigma
Chemical Co.) & injectiond o 24, u}-&2 A 3
g oh. 37°Cell A 74f] incubation®of, 0.5ml
2] 70% trichloroacetic acid (Kanto Chemical Co.)
(w/v)E injectiond o 24 wr-&-& FA A7 ch
Blank®= NADPHE f&lx] @& ulgdow 3}
et ol Wgae AgolAl Lok diffusions]
71 %, center well®] semicarbazides} Z3¥=
acetaldehyde?] ¢F-2, 224nmoj| A} uv spectropho-
tometer (Unicam SP 1750 Ultraviolet Spectro-
photometer) & 23 8] 4], acetaldehyde EE#EfhE

Fig. 2. Reaction flask with a center well. It consists
of a main chamber and a center well and
has the stopper. Enzyme, substrate and buffer
are placed in the main chamber of the flask
(MF) and semicarbazide hydrocchloride sol-
ution is placed in the center well(CW) to
bind acetaldhyde produced as a consequence
of the oxidation of ethanol.
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Table I. Composition of incubation medium

50mM ethanol

1.0mM disodium-EDTA
5.0mM MgCl,

0. 1mM sodium azide

in 0. 1M phosphate

buffer (pH=7.4)
4.0mg microsomal protein

0. 24mM NADPH

total volume 3.0ml

o ola Farsch.

MEOS jE#:e  acetaldehyde nmole/min/mg
proteine 2 ¥ A 34 o}

a) Acetaldehyde EE¥ERIE &4

Center wellg 343 zZFwpA 2 =2 50ml
Erlenmeyer flaske] main chambere] 0~900
nmole/flask (0, 50, 100, 300, 500, 700, 900
nmole/flask) ¥ ¢] o] 7] A 82| acetaldehydeE- in-
cubation mediume] #3t -, AA ZTAuHS2 2
& 2R weAZh

Blank: acetaldehydeZ jm3tA skeh. Acet-
aldehydeZ flaskel] & =i, acetaldehyded] b.p.
7} 21°Cel A& st flaskE dg&o] Hof
7 5} o] acetaldehyded) &ao] HEZE HA 3
At

2o 4] ZFof diffusion Fof, semicarbazide
o A%9 acetaldehyde FE & 224nmoll A uv
FH=E HiEst et

224nmo] 4] 8] ~# E7 w3+ semicarbazide
of A%3= acetaldehydee] &ol wle|atgleor,
A e 4442 y=0.00061z+0.01699%.

b) 3 Fedel A% &Ry I 2L A%
34

1= o} diffusion Fof], acetaldehyder} 2 gt=]
o], center wello] #-f=¢] gl 0.6ml semi-
carbazidelfg wholl 4] 0.4mlE & =, ZH 3.6
mlE sl A 102 FAH A7 A&
tteo]] 23, reference cuvetteo)| = FFHFE o]
uvE 224nmel] A =431 ). Acetaldehyde ¥
ghie A8 JA4%  acetaldehyde-semicarbazide
B2~ ~HE#HF AA microsome i o 3
o Btge] Az JAEH M EHo] FUEE &
Q1 3tz AL 190~260nm Y &) o] A scanning3dl g o}

sample cuve-
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(Fig. 3).

3 BEOE &8

Microsomal suspension 0. Iml& &3} Z5&4=
4.9mlE fste] 500 2 3 A o o] R Iml
E Ak AEA A alkalif: Na,CO; £
% sodium potassium tartrate-CuSQ, £-o1-& 50
21 SRR EFgEE, o] £¢Y smlE 7 A
el M ¥, 104 $AF & Folin Rgs
0.5mlE fsted w4 A A 305%, 750nme] A F
F=E flEste, 9iAde TREIYT.
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Hale] w MEOS {Efke] ol A+ P 23t
-t
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Fig. 3. Ultraviolet absorption of acetaldehyde-
semicarbazide
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Yzao 93 MEOS iE#e MEshalst.
4) AZ o Eg& o s|A7} catalase {Fiko] v
AT FR 2 B
(1) BERBER 85

Catalase iH#: BIES 918 FZx9L, MEOS
Ei iﬁJﬁéﬁ, AE e I 1gg A4,

10m14 M phosphate buffer (pH=7.0)2 3}
A homogemzex] Atk o] homogenate(l 10)
0, ImlE H & 4, 5mle) 7 M phosphate buffer
(pH=7.5)% s~ homogenate (1:500)% =t
E2, o] f 0.1mlE uv &Aoo Agslg ).

(2) Catalase JE#: JI%E

Catalase {&Hth: g2 Lick'™® ¢} Jike] et A
Ao}, Catalasez H,0,5 HRA 719, uv &34
E7F A 7ko] Aol we}y Fadte, o 7k E]s:
T Z5E catalased] EHS A AYEH At
=unit/assay mixtureE unit/g liver2 3}a}3}¢f
Liick unit2 ¥ A sl4 v}

uwvEF 4% e H,O,-phosphate buffer (%M
phosphate; Ca. 1.25%x1072M H,0,, pH=7.0)2)
FE & 240nmo A <k 0.5000) H =5 geow,
o QA 2 =z 8tg o}, Catalase iEit: FES 913
assay system®] ZA 3 z=7A-e Table I8} 7iu},

Table II. Composition and condition of assay system
of catalase activity

Pipette successively Reference Sample
into - cuvettes cuvette cuvette
phosphate buffer 2.9ml —
enzyme solution 0. 1ml 0. 1ml
H;0.-phosphate buffer — 2.9ml

Start the reaction by addition of H;O.-phosphate
buffer.

Mix well with plastic paddle.

Note the time J¢ required for a decrease in the
optical density from 0.450 to 0. 400.

(This value was used for the calculation)

wave lengh: 240nm
light path: lem
final volume: 3.0ml

temperature: 20°C(éirculator was used)
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1. AZ M Et2 | A7} microsomal
ethanol oxidizing system (MEOS)
FEHEN MR R
AZE &g J7 25 T~I108H 8oz %4
S A R T 2 248 A DD
o Al microsome$ F-&]sle] MEOS jEM:-S HIE
T A}, A g dr]a FoFo] 414+
0.27 nmoles/min/mg proteino. 24, o ZF9Y
3.954-0. 47nmoles/min/mg proteino] w4 %
BT Ho] S 4T & Yo (Table III).

Table III. Effect of ginseng ethanol extract on MEOS
activity in rats

MEQS activity

nmoles
Treatment acertlz:ilril?r};ygde / nmoles/min/g
microsomal liver
protein
saline (2ml/kg) 3.95+ 80. 38+
0.47>(10)® 24.35(10)
ginseng 4. 14+ 189.52+
(100mg/kg) 0.27 (&) 15.14 (5)
a . Mean+S.E

b : parentheses indicate number of animals

2. AZE HELE Y J|AJ preincubation
Azt wstol W2 MEOS Fi0l DXl =

MR
AE dEg A7 A5 7T~10H0 BoE Fdq
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Table IV. Effect of ginseng ethanol extract on
MEOQOS activity in rats
(preincubated for 5, 60 and 180 min)

MEOS activity

preincubation nmoles acetalde-

time (min) Treatment hyde/min/mg
micrasomal protein
5 saline(2me/kg) 4.07=+0. 362(5)q
ginseng (100mg/kg) 4.1140.34 (B)
60 saline(2ml/kg) 3.82+0.51 (5)
ginseng (100mg/kg) 3.35-40.50 (5)
180 saline(2ml/kg) 4.55+0. 30 (5)
ginseng (100mg/kg) 4.4740.62 (4)

a . Mean+S.E.

b : parentheses indicate number of animals

3.35:+0.50, 4.4740.62 nmoles/min/mg protein
o2, d&TY 4.0740.36, 3.82+0.51, 4.55
0. 30nmoles/min/mg proteindl] w}sted HEH:
e AolE AT F @glek(Table IV),

3. AZ WES YA HxFE CCLERA
MEOS jEi0 Oixle %§

95% CCL(0.5ml/kg) & 13] E7}FApele] of
ZFo2 dx, AFEdeg drl=5 7~100H
A2 Fostz 2 oh&a 95% CCL (0. 5ml/kg)
+ 18] BAFAT A& FodFo® o] 2480

BRAZvh2  FFel4 microsomed &g 3e]
MEOS #FEg HlEst 2z Foite] 0.90%
0.28 nmoles/min/mg proteino T A ] ZF-2]

2.0470.29 nmoles/min/mg proteino] ] 4
o 56%9 HEE dE F4E ZIh

3} 3. BFo] 4] microsomeg £z 5} preincubation =g CClL =5 FoF2 saline Fof7-3t
A7+ 547, 604, 18043z MEOS iE#:-S #l wZET o Az, 2.04--0.29, 3.95-20.47
Ze A, AFE FoATo] Z4 4.11%0.34, nmoles/min/mg proteino Z 4 CCl, B% %o F-
Table V. Effect of CCl; on MEOS activity in rats pretreated with ginseng ethanol extract
MEOS activity %
Treatment
nmoles acetaldehyde/ . . decrease
min/mg microsomal protein nmoles/min/g liver
saline(2ml/kg) 3.9540. 472 (10)® 180. 384+24. 35(10) —
CCL.(0. 5ml/kg) 2.04%0.29° (6) 64.21+ 9.47 (6) 48
ginseng and CCly 0.900. 28¢ (5) 22.854 7.82 (5) 77

a : Mean-S.E.
¢ : statistically significant (p<C0.02)

b : parentheses indicate number of animals
d : statistically significant (p<0.05)
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o] saline %ol o] w3 oF 48% HEM =
Zag vterd fet (Table V).

4. A8 OEtZ I A7} catalase JF1E0
afxle %R
A oletg 97]2% 7~10B/ BEE 54
3z, wAw FAZ L 24RE BRAD T
FF<] homogenateo) A catalase {Ei:S HIES 2
3 AE ogtg drj& FofFo] 2145.3+97.9
unit/g liver2 4, )27 2411,44228.2 unit/
g livero] 8] HEMEYE Ao1T AFE F
21t} (Table VI).

Table VI. Effect of ginseng ethanol extract on
catalase activity in rats

Catalase activity

Treatment (unit/g liver)

2411. 4+228.2* (8)°®
2145.3497.9 (10)

saline (2ml/kg)
ginseng (100mg/kg)

a ! Mean=*S.E.
b : parentheses indicate number of animals
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AE T4 ¢ vAT BEE F A
Aol ATJAA APET BaFo] 9as” AE
2 ADHs} ALDHE #EffL A7l ¢2& FF
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o2 Fod § AFESL 13 F438¢ #, MEOS
ol wigt 4 & AT 6t} i

A AT dgge 13 44l 3o
3t 7HF F9 FE49 ADHIAL EAste B9
cytosol 43#lo] o}ymicrosomeS SEEd 0w, 7
~10B8MH A7 AZEE FA¥%ozM, ADH-
independent pathwayel MEOS jHF#:=t = e
homogenate2 28, &¢37Z& o Alo] glo}4] minor
&g 3t catalase jFikol 3 AFsH

2743 44 ARE 97 2E Aol 7~10H
M oS ded, o FrhA & FHikele
¥ gFe AZE F dAd= 2t K 74
oA, 7B QA dEg dr2EF T4 315
) cytochrome P-4507 NADPH cytochrome
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C reductase jEfo] Zs gt 2z s vl E
o —&AE govt ¢2& wlAbel Fese
Y@= ADHo| = microsomal enzyme2- 234
o7 33 giulo] Btz AAY HELE
E 27 33T 4 U997 Aoz B
o] FZ4E preincubation o 24 i JF
BAAES o, AZE FdTd Az
Aol & FATA FPet FA BFEE e
jol & #2E + At

FFol ol BiapEe CCLE el F43
o W AZY B dAAE B 2xst Y
t}. Hahn® 5.¢& CCLe fijdel® €442 ol
AZE saponin T ginsenosideso]| 2]d}o] S
g et ok =3 £¥ 5 AFE ddE o
=% By F4F 4, CCLE Fo3d &
24E Bdg g CCLE FAUL # 2o
cytochrome P-450 #E#eo] = ol BT &
Zstgi et

olo] wet ARE AF dwg drj==2 A
A A7 Fo] CCLE Fo3tx, microsome 5#|
& ReEd & ¢z ey AJEHE AFT A,
AE BTl ¢z g A3 axst CCL =
E Rl T ve % BE 9SS BRI

& QFAE 93, CCLE qld) #igd I
o] AFEoz fFEsE BHes, K ATAEN K
& AE T CCLY FAz £MAL FHikol
ETIE BHEAY HEdAd A4 F o
FL A7 LEE Aoz BRE

o

i

®w OB

AZ o g2 o] 27} hepatic ethanol meta-
bolizing enzyme {Eite] v X ZHEE AT
A%, B¢ 2L AEE A=

1. AZE ogte 97128 7~0HM &0 F
o] %, MEOS i&#:& 543 25 MEOS o
4,14+0.27 nmoles/min/mg proteino 24, i
Z239] 3.95+0.47 nmoles/min/mg proteino
vd HEE JE Al 44F F A

2. AZ deg d712% 7~10BH B8R F
o ¥, microsomal &A% F=2]33 54, 604,
180457t preincubationdl ¥.¢] MEOS g2 7t
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7+ 4,1140.34, 3.354-0.50, 4.4730.62nmoles/
min/mg protein® B A TZT-9] 4.0710.367,
3.824+0.51, 4.5574-0.30 nmoles/min/mg protein

of Wstel HER ' Jol ¥ AFE F Ul

3. A¥ e 7|28 7~10B/ 3T 549
F, CCl, %o B¢ MEOS e 0.90:£0.28
nmoles/min/mg proteine 24, CCl, 9% %
9] 2,042:0.29 nmoles/min/mg proteino] ¥} 3}
%F 56% P ow, oF saline Fo19 3.95
0. 47 nmoles/min/mg proteinz} ¥ zsld <
77%° 4AE e At

=3 CCl, %o B saline Fof Fof Hld] oF
48%2° AAE reh et

4. AN oletg A7 2% 7~I10HM &P F
o A], catalase }E{E-LS 2145, 3297, 9 unit/g liver
24, &9 2411.4:228. 2 unit/g livere] 4]
B FEE ST HelE AT F otk

Plpel Az wFe] E o, AE &g o
712~ REo 2 MEOS iEdke] 8 &< 53
XA, AZ dues drjz=z4 AAXA
F CClL A& CClL, ©E Fojo] 947 oA
= o5 dAAAFE BREE YR Ak

HHEE—1983d = A gddte Y 5R A7y
HEZZ o] Ffz A4
<1984y 49 209 A ;59 8Y FE)
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