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Abstract

The effect of the saponin fraction extracted from Panax ginseng C.A. Meyer on the
antioxidant activity of a -tocopherol was investigated i vifro as well as in vivo,

Microsomal preparation of rat(Wister, 180-200g) liver was incubated in the mix-
ture containing NADPH, Fe’*, ATP, a-tocopherol with and/or without ginseng
saponin fraction for 30 minutes and the malondialdehyde formed was assayed and
found that the saponin fraction stimulated the antioxidant activity of a-tocopherol
cooperatively. It was also realized that the cooperative stimulation of the antioxidant
activity of e-tocopherol was most eminent when the concentration of the saponin frac-
tion was around 107°% in the reaction mixture.

Alcoholic suspension of a-tocopherol with and/or without ginseng saponin fraction
was administered orally to rats in which the lipid peroxidation was induced by ethanol
administration and the lipid peroxide contents of the liver were assayed at certain
periods of time after a-tocopherol administration in this animal.

From the previous work and present experimental results, it seemed that the sapo-
nin fraction accelerated the absorption of a-tocopherol and therefore stimulated the
antioxidant activity of a-tocopherol more effectively in the animal body.
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1, AEHEE

Wistar™ 2] “l(180~200g, PE eeleld 57bA ROom bve], A 1Ee AAARS B

(A3 dl 272 & 4l 129% ethanol (AF-A<E), A 372 & Al 129 ethanol® 0,
1% Sapomn(X]»-n—Zg]TE) Al 4752 1295 ethanol®} 0, 03% «-tocopherol (AH-A %), Al 5

2- 129 ethanol?} 0. 1% saponin®t 0, (3% a-tocopherol (*F#-#-1)E 647 AF&3r & 7}
a2 Zhg A Fsled dakskA A el of W A o] Al & FHH st}

2, mHibEbxX|Ee| M

d¥E 22 2 A (109%, w/v) 0.2m/e 8.1% SDS 2m/, 20% acetate buffer (pH
3.5) 1.5m/, 0.8% thiobarbituric acid 1.5m/{, /% 0.6m/E 7}sted (FH=] 4ml)
95Cell A 1217 wke-A1%l & 2183 5% 1ml, n-butanol-pyridine £4(15:1, v/v) 5
mlE 7sled 41221852 (3000 rpm, 15+4) 439 (n-butanol-pyridine® )& 3]43}ed 532
nmell A F3xe] ZrHE HHsigot, RFEH 2 1~-5nmole?] tetraethoxypropane &4

& bgshaleh,

3. Malondialdehyde(MDA)2| Al 2l M3} 2-thiobarbituric acid(TBA) BHS

0.1mM FeCl,, 1.7mM ADP, 0,4mM NADPHE 2335ts 8o} njzez Bie

gl (HEHR-9) 2,5mD)-& 25C R FAstw AA EFo AAA}LEE FE3rl?, 308

Zhe] wk-g F- 1mie) "k-g-el 30% TCA 2m/lE 7138le] ubeg =127l & 0, 75% TBA 2

m/e} 5M2] HCl 0, 2m/%E 7Fsted 3 £33 28 100Cel A 1587 7tdg & Jzhx) gc),
WAE whg-E-S A1EE] (2, 000X g, 10%)3ke] 438 ¥ol 535nmelA FHwe] &7}

4. NADPH-cytochrome ¢ reductase(E.C 1.6.2,4)2| EHAMIK

Wz 2 & holl Ex3l= NADPH-cytochrome c reductase?] @4&4e o] ¥31 Zo)
lem?l cuvetteel] WHg4[z=A) (HF5 %) : 0,33M phosphate buffer (pH 7, 6), 4.2x10°5
M NADPH, 10*M KCN, 5x10°°M cytochrome c|3 &4 @ Sa17lx] Fxel 14
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AbE 3 g-tocopherold Hol ¥F2Al7]Z cytochrome co e W& FAFx9 )&
550 nmel| A &3k ),

5. Microsomal ethanol oxidiziny system2| &4 HXH®

Center welle]l 15mM semicarbazide-HCIl& &% 0, 16 M phosphate buffer (pH 7, 4)
0.6m/E ¥, main vesseldl= 3m/e WM EFY[2A (FHFEFE) ! 1.0mM sodium
EDTA, 1.0mM sodium azide, 1,14 M ethanol, 21717 %9 g4t A%, &29]8
Qo] 37ColA 10%7} preincubation¥d ¥, NADPHE 0. 4mM =H%=% 7}8l3 flaskE 4
% o}, ohA] 1587 incubationdtelth, side armell ¥ 70% TCA(0.6m/)=2 H-&& A
2 A7) F 12417 E<k WAF t}g center wellel 29 acetaldehyde & 220 nmell 4 2]
T4 F2 FA3A L,

6. Aldehyde dehydrogenase[E.C 1.2.1,3]¢| &M &H®

gl [z=A (A2 % 70mM sodium phrophosphate buffer (pH 8.0), 1mM NAD*,
2mM pyrazole, E & ¥9]e] acetcldehyde(# $% %= 1mM) &2 o3 71A Fx9
propionaldehyde® 7}sted (323 1m/) NADHS AAe) o2 F#x=°] F71€ 340nm
AN EA sk,

7. Microsomal aldehyde dehydrogenase2| =X A|®

10mM Tris-HC] buffer (pH 7. 4)8 &% 0.25M sucrose &4} 0, 15M KCl &<
2mM mercaptoethanole 71§t 5 AX AREEee} 2 Wy AH9 vjm22F £3&
9de] Triton x-100(0. 7mg/mg T¥3)-L 7l 1083 YRR A3 HelE: F 4C
olalell A 2024 6 &3 x=lstydvl. o719l ammonium sulfate® 34 7l FHA 2}
Autl 2 A3 HelFnh, 30% EdHgde] HW 2082 WHRIZE F 25, 000X g2 1587 ¥
Algelsle] AHEL AAF F A4ZHol] ohA ammonium sulfateS 7FsiA 809% E3H-4H4-L
wbS 3 3087 WA F o}A] 25,000 g2 1583 JAlR-este] 4SS vl HAEE 2
mM mercaptoethanole] @&-#% 10mM phosphate buffer(pH7.4)2 33t 71 F 80uN
Hye] ¥t buffer® 4£C o]dlellA 2l &AL ZolFwHA 1627 5 F43tdct. o[%A
de fA489e 2mM mercaptoethanole] @-#% 10mM phosphate buffer(pH7.4) & =]
2] 33271 DEAE-cellulose column(2, 6xX30cm)ell a2 HA ), FAIA<] phosphatc %
Tl E FolA] FaE 9 AS 2247 F(10mM, 75mM, 150mM) 150mM phosphate
buffer (pH7, )2 €23 ¥3Y5 714 & A4S el F8-& AHE3te] 2202 A
st ok,

Zda o nE

a-tocopherole]l Al @A AAAAbstol] vw]X = AFgI A4 AbEd R Ho
a-tocopherol®] 34rslatgof] wx|= AFAE FFAs7] 93t Fe**, NADPH, ADP &=xj)3}
A wlzZEE whe] FH4k3tel v)AE @-tocopherol?] d&-g At R gir}, H-S-Yelre] HP
FTEE U4 ARER 107 %, a-tocopherol+= 50 M & 3}e]-&ull= ¥l-2loll a-tocopherol
2 A7 &9 2o} malondialdehyde AAde] 9% AAIE.w] JAkrlE o] o-tocopherol
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Table 1. The effect of ginseng saponin fraction (10~%%) on microsomal lipid peroxidation

Treatment Lipid peroxidation Relative
(n mole malondialdehyde/mg protein/ min) ratio*
Nore (control) 1.300 100
50uM @a-tocopherol 1.118 86
50uM a-tocopherol + 10-4% saponin 1.014 78
100uM e -tocopherol 0.689 53

*Relative ratio was defined assuming that of control being 100.

Table 2. The effect of ginseng saponin and a-tocopherol on the formation of lipid peroxide in the liver of rat
fed with etanol. Rats were fed with 12% ethanol or 12% ethanol containing (.1% saponin or 12%
ethanol containing 0.1% saponin and 0.03% a-tocopherol respectively instead of water for 6 days.

Amount of lipid peroxide formed Relative
Group . .

(n mole/g liver) ratio
Normal 166 + 87 100
Ethanol fed 666 + 187 401
Ethanol & saponin fed 378 + 70 228
Ethanol & -tocopherol fed 224 + 33 135
Ethanol & saponin & -tocopherol fed 229 + 82 138

¢} malondialdehyde AAdA & 712A)7) Ao fa=gir} (Table 1).

In vivo2] AFANME A7l vla] ethanol Fo (HE) 2 4uie] spaksbx])dde] YA 5
71e e 9) v} a-tocopherol & ethanol 3} 7o)l Foigh 719 A=) 1,36l €3
shed i QJAF AFE IS ethanol 7} o] Fodqt A9+ 2.3 AEZE 2T vls) @l i
Hed glo] alal AbEvle] IpAksblR)e-§ A]ALSEAL )2} ALENIH o-tocopherol £ ethanol
#} 7o) Bodgt 295 a-tocopherol®t ethanol®} o] Folgh 9o} FAlgt abg viehliz
ik

n|z2E2] NADPH-cytochrome creductase2] #Adell v]A]& a-tocopherol s} 14F ALE
o] o338 F 48t A5t a-tocopherol (HF2%E 25,M) & H7}3F 7A-$foll= il  wvls)
o)zt fhdlovt #HE557) 50uMe] A9l NADPH-cytochrome ¢ reductase®] &gk
Aol 15% Z7tsldch =3 A AAEUE 7RIS wle Re-dell ] AkExle] Fxot 1077
%l o EAZAde] 1.2v] Frislad ot 18te) AlE FRellMy FEENg Wbyl I
2| sk} (Table 3).

nl A © 2 ethanold %3k 3 Zrel MEOSe| wlx+ a-tocopherol® <14l Alx:de] &
=, ethanol o2 1% MEOSS 4 718 A4t Alxde] ol =24 F7HA54H F3 4l
21} a-tocopherol® &I ethanoldl &% A F7lell 7= vheldx] ekar Qlok, ofell w]
& AkEd3 a-tocopherol-& 3ol Foi¥ FollAe AFEN} o-tocopherol A3 B LA &
A& akge] gl ZloeR kg g} (Table 4).

Table 59| Zsk= Table 492 i vivool| 48] AFE o) 2)3F FA =718 in vitrooll A )
el Zles ubgRo 9] 1070 %Y o Axde] Frt AAgAde) Haxs vield g
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Table 3. The effect of a-tocopherol and ginseng saponin fraction on microsomal NADPH-cytochrome ¢

reductase n vitro

Treatment Enzyme activity Relative
(unit*) activity**
None (control) 7.1+0.12 100
50uM a-tocopherol 8.2+0.30 115
Saponin (W/V %)
108 7.1+0.38 100
1077 74 +0.70 104
106 7.4 +0.80 104
10-5 8.3+0.25 117
104 7.3+0.66 103

* One unit of enzyme was defined as an optical density increment of 0.01 per min at 550 nm. The values
are mean + S.D. of three determinations.
** Relative activity was expressed assuming that of control being 100.

Table 4. The effect of ginseng saponin and a-tocopherol on microsomal ethanol oxidizing system(MEQS) in
the liver of rat fed with ethanol. Rats were fed with 12% ethanol or 12% ethanol containing
0.1% saponin or 12% ethanol containing 0.03% a-tocopherol or 12% ethanol containing 0.1% sapo-

nin and 0.03% a-tocopherol respectively instead of water for 6 days.

Activity Relative
Group . .

(acetaldehyde ¢ mole/mg protein) ratio (%)
Normal 1.755 + 0.224 100.0
Ethanol fed 2.430 + 0.374 138.5
Ethanol & saponin fed 2.706 + 1.632 154.2
Ethanol & a-tocopherol fed 2.409 + 0.944 137.3
Ethanol & saponin & a-tocopherol fed 3.314 + 0.988 188.8

Table 5. The effect of ginseng saponin on rat hepatic microsomal ethanol oxidizing system (MEOQOS) in vitro.

Added saponin
concentration (w/v, %)

Acetaldehyde formed*

(umole/min/mg

protein)

Relative ratio**

0
10-10
1079
10-8
107
106
105
104
10-3
10-2

1.816
1.823
1.879
1.835
1.973
2.186
2.587
1.998
1.973
1.848

100.0
100.4
103.5
101.0
108.6
120.4
142.4
110.0
108.6
101.8

* The amounts of acetaldehyde adsorbed by the semicarbazide in the center well of warburg manometric
flask were spectrophotometrically measured at 220 nm.

** The relative activities were expressed assuming the activity of control being 100.
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Table 6. The effect of ginseng saponin on the partially purified rat hepatic microsomal aldehyde dehydro-
genase in vitro. Assay mixture (1 m/) contained (final concentration) 70 mM sodium pyrophosphate
buffer (pH 8.0), 1 mM NAD*, 2 mM pyrazole, 1 mM acetaldehyde and various concentrations of

saponin,
Added saponin Enzyme activity Relative
concentration (%) (units*/mg protein) activity**
0 2.028 100
10-11 2.072 102.2
10-10 2.206 108.8
109 2.478 122.2
10-8 2.222 109.6
107 2.117 104.4
106 2.133 105.2
10-5 2.156 106.3
1074 1.911 94.2
103 1.983 97.8

* One unit was defined as n optical density increament of 1 per min.
** Relative activity was defined assuming that of control being 100.

wgl BEAAE w3822 2] aldehyde dehydrogenaseel] w]x]&= 1At Alxvle] &34E =
AFgr Z 3} Table 63 o] Whgofellxe] AbEWL) F2r}t 107°% Y W) FEagdo] FHdlgdch

oAb e AlYAINL} kA g3 AFY A0 B Mol AF ALENL w|AREe] o)A
AAES o 7 #A3Z}sl= EAlol| a-tocopherol®] F5 A1l 24] a-tocopherol
<] hakst zpgo] oL AEAHOZ o= FloR Alssich

2 o

A4k AbEd B3 o] a-tocopherole] a4ts}abgof wia= @3-S Adadl] AP FEHUY
L2 Akl o,

H}x  Wister, §, 180 ~200g) 9 2 vz 2 F #3L& Fe**, NADPH, ADP,

a-tocopherol (50 uM), A4 ALEA FH (HFFE 1074%, AE2TH2 A2d 23 A 2L
e )& I3 EFEANA S A AFI2 4" malondialdehyded w413 #H,
ALEIS a-tocopherole] F4FE}2bE-& Adp o R Z7 A1},

214t saponin #3#o| 4% a-tocopherol®l alcchol £A-& FHelA #AFFA7 F A}
A7 Fell grellMe] FAAtshrasks st xR vzt A, A4t saponing

a-tocopherol®] F4-E #HA8 224 a-tocopherole] d4tztatAlo] tl-$ FgA o2 o}
A s Aoz sl
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