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Effects of ginseng components on the actions of oxygen

radicals to gelation of skin collagen.
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Fig. 1. Effect of xanthine and xanthine oxidase on
collagen gelation. Collagen (0.2 mg/ml}) was
incubated with 0.5 mM xanthine and 30 mun-
its/ml xanthine oxidase in 4ml of reaction me-
dium containing 0. 14 M NaCl, 0. 1 mM EDTA
and 25 mM sodium phosphate, pH 7. 4 for 12h
at 4°C. Termination of the reaction and
gelation were done as described in Materials
and Methods. Control; without xanthine and
xanthine oxidase, X/XO; with 0.5 mM =xan-
thine and 30 munits/ml xanthine oxidase.
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Fig. 2. Effect of ginseng total extract (TE) on the
inhibition of collagen gelation by xanthine
and xanthine oxidase. Collagen was treated
with xanthine (0. 5mM) and xanthine oxidase
(30 munits/ml) under the same conditions as
in Fig. 1. in the presence of ginseng total
extract with concentrations as indicated
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Fig. 3. Effect of ginseng saponin fraction(SP) cn the
inhibition of collagen gelation. The experim-
ents were done with ginseng saponin fraction
with the concentrations as indicated under
the same conditions as in Fig. 1.
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Fig. 4. Effect of ginseng nonsaponin fraction(NS) on
the inhibition of collagen gelation by xanthine
and xanthine oxidase. The experiments were
performed with ginseng nonsaponin fraction
with indicated concentrations under the same
conditions as in Fig. 1.
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Fig. 5. Effect of ginseng components on xanthine oxidase activity. Three ml of reaction medium
containing 0.67 mM =xanthine, 0.033 mM EDTA and 100 mM Tris-HCl, pH 7.4 was
preincubated for 10 min at 37°C in the absence and presence of ginseng total extract
(TE), saponin fraction (SP) or nonsaponin fraction (NS) with concentrations as indicated,
and then 10 pl of xanthine oxidase (20 munits) was added to start the reaction.
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Fig. 6. Effect of ginseng components on ferricytochrome ¢ reduction by superoxide radical. Three
ml of reaction medium containing 30 #M ferricytochrome ¢, 0.67 mM xanthine, 0.033 mM
EDTA and 100 mM Tris-HCl, pH 7.4 was preincubated for 10 min at 37°C in the absence
or presence of ginseng components with concentrations as shown, and then 10 gl of
xanthine oxidase (20 munits) was added. Reduction of ferricytochrome ¢ was determined
by observing the absorbance increase at 550 nm. TE; total extract, SP: saponin fraction

and NS; nonsaponin fraction.
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Fig. 7. Effect of ginseng components on the oxida-
tion of ferrocytochrome ¢ by xanthine and
xanthine oxidase. Ferrocytochrome ¢(30 zM)
prepared as described in Materials and
Methods was preincubated for 10min at 37°C
in 3 ml of reaction medium containing Q.67
mM xanthine, 0.033 mM EDTA and 100 mM
Tris-HCl, pH 7.4 in the absence or presence
of ginseng total extract (TE), saponin frac-
tion (SP) or nonsaponin fraction (NS) and
then 10 gl xanthine oxidase (20 munits) was
added. Oxidation of ferrocytochrome ¢ was
determined by recording the decrease of
absorbance at 550 nm.
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Table 1. Effects of GS components on the decay of HzO;

\\GSﬁcomponents TE Sp NS
Time(h) \‘ none 1 mg/ml none 1 mg/ml none 1 mg/ml
0 100 100 100 100 100 100
1 98.2 98.6 99.5 99.8 103 102
3 97.2 97.6 97.2 99.3 98.8 98.3
5 95.1 98.5 97.0 97.0 95.9 94
24 69.2 66.5 96. 3 93.7 72.4 70.7

Hy0: (0.3 mM) was incubated in 5ml of reaction medium containing 20 mM sodium phosphate, pH 7. 4
in the absence or presence of ginseng total extract (TE), saponin fraction (SP) or nonsaponin fraction (NS)
at 4°C. At time intervals, 0.5ml of aliquot was taken and assayed for H;O; as described in Materials and

Methods.

xanthine/xanthine oxidasevt 18] O, o] A 5 &= ul
SA A e (3) F2 (Dol gt AL + g
z raEYgrh. B A% xanthine/xanthine
oxidases] 13 collagen gelationd] <177} 0.4 que-
ncherel 1, 4-diazabicyclo(2, 2, 2)octaneo] &34 3
e o 24 100 FeF e €+ A3 (data
EoAARA gee). = oln #AAs J4d LY
T8 2L 10,9 quenchings] & st5A4E AA+
Bz gloenz o] & £93r] #35le] Bodaness} Chan
(1977)9) =5 photooxidaton W 22 10,8 B4 A
A g Este) AxFd4s A F

hematoporphyrin*+0; — hematoporphyrin+1Q. (7
o} ol # energy(lw)e] 93} hematoporphyrino]
excitation=] ¢] energy levelo] H&
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1050] WA 5 w] 109] -2 Edgle) gl NADPH
2] Astel 3 Axe®l FEE AT BAEY =,
28 8& Ol )%k NADPHAS o] glat4 #o] v A
£ 9% ned Rz ot APAA AL AN EF
total extract?} nonsaponin 3% -2 photooxidationcﬂ.
21§k NADPH 48ls 94 5t 22t saponin®¥-& 4
g wolx olr|dtgrch vt 28 BfH B ubel
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Fig. 8. Effect of ginseng compenents on the oxidation of NADPH by photooxidation. A quartz
cuvette with 3 ml of reaction medium containing 7¢M hematoporphyrin dihydrochloride,
0.4 mM NADPH, 10 mM potassium phosphate, pH 7.4 was irradiated to UV as described
in Materials and Methods in the absence or presence of ginseng total extract (TE), saponin
fraction (SP) or nonsaponin fraction (NS). At time intervals, changes of Ago were

observed to follow NADPH oxidation.
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—ABSTRACT—

Effects of ginseng components on the
actions of oxygen radicals to
gelation of skin collagen

C. W. Park, J.K. Lim, J.S. Lee and
M.H. Chung
Department of Pharmacology, College of Medicine,
Seoul National University

Oxygen radicals are highly reactive and can alter
most types of cellular macromolecules. These radicals
can be formed as products from altered cellular me-
tabolism in certain pathologic states or by radiation.
energy. Consequently, their destructive action to many
biological compounds are suggested to play roles in
tissue damage under various pathologic conditions
including aging phenomenon.

Cutaneous tissue may be cne of the tissues that
are constantly subject to attack of the oxygen radicals
because it has more chances to be exposed to radia-
tion than others. Recently, degradative action of
oxygen radicals have been demonstrated on collagen
and proteoglycan which are major components of skin
tissue. Thus, the oxygen radicals in this tlissue are
suggested to participate in aging as well as other

degradative changes.

In view of the recent reports showing that ginseng
components have antioxidant effect and quenching
action to an organic radical, it is of interest to see
effects of ginseng components on oxidative process.
by oxygen radicals to assess their actions with regard
to their protective effects on tissue damage.

In the present study, effects of ginseng components.
were observed on inhibition of gelation of skin colla-
gen by oxygen radicals generated by xanthine and
xanthine oxidase, and quenching effects of the com-
ponents on each oxygen radical were also observed
to elucidate their mechanism of antioxidant effect.
observed in the present study.

The results were as follows.

1. Collagen gelation was inhibited by treatment.

with xanthine and xanthine oxidase.
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2. The inhibited gelation was recovered by total
extract of ginseng. The protective effect on gelation
was observed with nonsaponin fraction, not with
saponin fraction.

3. But collagen gelation and xanthine oxidase by
themselves were not affected by ginseng components
used.

4. Among the oxygen radicals suggested to be pro-
duced in the xanthine oxidase system, total extract
showed quenching action to !Qs, although the action
was not so remarkable as that of other 10; quenchers.
This effect was observed with nonsaponin fraction.

The results suggest that ginseng components have
protective effect on collagen alteration induced by
oxygen radicals and this effect may be attributed to
10, quenching action of nonsaponin fraction of

ginseng.
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