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[ . Introduction

The most obvious evidence of aging is the aging
of skin. The skin is more and more exposed to
ambient UV-irradiation as result of increasing
dangers for photooxidative damage with long—term
damaging effects like characterized by wrinkles,
photoaging, and loss of skin tone and skin elasticity.
Photoaged skin shows changes in the cellular
component, extracellular matrix with accumulation
of disorganized elastin, its microfibrillar component
fibrilin in the deep dermis, a severe loss of interstitial
collagens and the major structural proteins of the
dermal connective tissue.

It has been shown that UV irradiation leads to
the formation of reactive oxygen species (ROS) that
activate the mitogen—activated protein (MAP) kinase
pathway, which subsequently induces the expression
and activation of matrix metalloproteinases (MMPs)
in human skin in vivo™”. MMPs including collagen—
ase are considered key factors in the photoaging
process.

Radix, the roots
membranceus, riches in polysaccharides, saponins,

Astragali of Astragalus
flavonoids, aminoacids, and trace elements”. It is
used to tonify defensive Qi and raise Yang. It is
also used to regulate water circulation and reduce
edema™. For the skin, it has been used to generate
flesh”.

In the present study, I investigated the effect of
Astragali Radix herbal acupuncture extracts (ARHAE)
on type I procollagen production and collagenase
activity in human normal fibroblasts HS68 after
UVB (312 nm) irradiation. The tyrosinase activity
after treatment of ARHAE was measured as well.
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II. Materials and methods

A. Sample preparation

Astragali Radix was purchased from Omniherb
(Korea). ARHAE was prepared as follow. 100 g of
Astragali Radix in 2,000 ml distilled water was
heated in a heating extractor for 3 hours. The
extract was filtered and concentrated by using the
rotary evaporator. The extracts were lyophilized by
using freeze dryer (134 g). The lyophilized extract
was dissolved in water and filtered three times
through microfilter paper (Whattman No. 2, 0.45~
0.2um). It was placed in a disinfected vial and
sealed for further study.

B. Reagents

All reagents were purchased from Sigma-Aldrich
(St Louis, MO, USA).

C. Cell culture

HS68 human fibroblasts(Health Protection Agency
Culture Collections, UK) were cultured in Dulbecco’s
Modified Eagle’s medium(Gibco, USA) containing
10% fetal bovine serum, 1% antibiotics at 37°C in a
humidified atmosphere of 5% CO.. When cells reached
above confluency, subculture was conducted at a split
ration 1: 3.

D. UVB irradiation

A UVB lamp (Vilber Lourmat, France) was used
as a UVB source. In brief, HS68 cells were rinsed
twice with phosphate-buffered saline (PBS), and all
irradiations were performed under a thin layer of
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PBS (200 ul/well). Immediately after irradiation,
fresh serum-free medium was added to the cells.
Responses were measured after an incubation period
of 24 hours. Mock-irradiated blanks followed the
same schedule of medium changes without UVB
irradiation.

E. Cell viability

General viability of cultured cells was determined
by reduction of 3-(4,5-dimethylthiazol-2-y1)-2,5-
diphenyltetrazolium bromide (MTT) to formazan.
The human fibroblast cells (HS68) were seeded in
24-well plates at a density of 2x10° ml per well
and cultured at 37°C in 5% CQO,. Cells were
pretreated with the sample at a concentration of 100,
10, 1 pg/ml for 24 hours prior to UVB irradiation.
After UVB irradiation, cells were retreated with the
sample and incubated for additional 24 hours, before
being treated with 0.05 mg/ml(final concentration) of
MTT. The blank and control group was cultivated
without sample treatment. The cells were then
incubated at 37°C for additional 4 hours. The
medium containing MTT was discarded, and MTT
formazan that had been produced was extracted
with 200 pl of DMSO. The absorbance was read at
595 nm with a reference wavelength of 690 nm. The
cell viability was calculated as follows:

Cell viability(%)
= [(ODsgs of sample)/(ODsg; of control)] x 100

F. Assays of collagen type | synthesis
and collagenase inhibition

HS68 human fibroblasts were inoculated into
24-well plate(2x10° cells/well)and culture at 37°C in
5% COs. Cells were pretreated with the sample at a
concentration of 10, 30, and 100 pg/ml for 24 hours
prior to UVB irradiation. After UVB irradiation,
cells were retreated with the sample andi ncubated
for additional 24 hours. The blank and control group
was cultivated without sample treatment. After

culturing, the supernatant was collected from each

well, and the amount of pro—collagen type I was
measured with a procollagen type I C-peptide assay
kit (Takara Bio, Japan). The activity of collagenase
was measured with a matrix metalloproteinase-1
(MMP-1) human biotrak ELISA system (Amersham
life science, USA).

G. Tyrosinase inhibition assay

Tyrosinase activity was determined essentially
as previously described”. The reaction mixtures
were prepared by adding 40 U of mushroom
tyrosinase to 20 ul of ARHAE dissolved in distilled
water (25 mg/ml and 50 mg/ml), and then adding
40 ul of 1.5 mM L-tyrosine and 220 uyl of 0.1 M
sodium phosphate buffer (pH 6.5). The resulting
mixture (300 pl) was incubated for 10 min at 37°C
and then absorbance at 490 nm was measured. The
same mixture, but without ARHAE, was used as a
control.

H. Inhibition of L-DOPA oxidation

The inhibitory effect of ARHAE on L-DOPA
oxidation was determined according to the method
of ]oshi7)with a slight modification. 50 ul of ARHAE
dissolved in 0.1 M sodium phosphate buffer (25 mg/
ml and 50 mg/ml) was added to 40 U of mushroom
tyrosinase in 900 wpl of 0.IM sodium phosphate
buffer (pH 6.5). After 6 min of incubation at 37°C,
3 mM of L-DOPA was added. Then the mixture
was incubated at 37°C for 15 min. Activities were
quantified by measuring absorbance at 475 nm. The
same mixture, but without ARHAE, was used as a
control.

|. Statistical analysis

The results were expressed as means *+ standard
error of the mean (SEM). Significances of changes
were evaluated using the Students’ t-test. Values of
p<0.05 were considered significant.
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[I. Results and Discussion

A. Cytotoxicity on HS68 human
fibroblasts

In order to evaluate the cytotoxicity of ARHAE,
samples were prepared at various concentrations
and used to treat human fibroblasts (HS68). The
results of this evaluation are shown in Fig. 1 at
concentrations of 10, 30, 100 pg/ml. The cell viability
was recalculated into 100% of control group. The
cell viabilities of ARHAE 10 pg/ml treated, ARHAE
30 pg/ml treated, ARHAE 100 pg/ml treated are
100.1£0.5%, 103.0+0.0%, and 101.4+0.9%, respectively.
ARHAE showed no cytotoxicity up to the effective
concentration for anti-wrinkle activity(less than 100
pg/ml) (Fig. 1).

Cell viability (%)
150 -

100 4 | - -

50

B C

Fig. 1. Cell viability of ARHAE on HSE8 human
fibroblasts
B @ blank, distilled water treated group without UVB

10 30 100

irradiation.

C : control, distilled water treated group with UVB
irradiation.

10, 30, and 100 : ARHAE 10, 30, and 100 ug/ml treated
group.

Data are expressed as the mean * SEM of three
experiments.

B. Assay of collagen type | synthesis

To evaluate the amount of collagen type I
synthesis that occurred upon exposure to the
sample, collagen type I was quantitatively detected
by using the previously described procollagen type
I C-peptide assay kit. Collagens are synthesized as
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These
molecules contain additional peptide sequences, usually

precursor molecules, called procollagens.
referred to as ‘propeptides’, at both the amino-
terminal end and the carboxy-terminal end. These
propeptides are cleaved from the collagen triple-helix
molecule during its secretion, after which the
triple-helix collagens are polymerized into extracellular
collagen fibrils. Thus, the amount of free propeptide
stoichiometrically reflects the amount of collagen
molecules synthesizedg). The amounts of type I
collagen synthesis of ARHAE were shown in Fig.
2. ARHAE increased the expression of type I collagen
at a concentration of 100 ug/ml (187481 ng/ml).
However, there was no significant difference. The
collagen amounts of ARHAE 30 ug/ml and 10
ug/ml treated group did not increased (10.3+0.8
ng/ml and 84£1.0 ng/ml) (Fig. 2).

Collagen (ng/ml)
80 -

60 4 [
40 -

20 - ) T
. 0w @ [
B C 10 30 100

Fig. 2. Effect of ARHAE on collagen type |
synthesis in human fibroblast cells
B @ blank, distilled water treated group without UVB

irradiation.

C © control, distilled water treated group with UVB
irradiation.

10, 30, and 100 : ARHAE 10, 30, and 100 pg/ml treated
group.

Data are expressed as the mean *+ SEM of three
experiments.

C. Assay of collagenase activity

To evaluate the collagenase activity, MMP-1
activity was quantitatively measured by using the
previously described MMP-1 assay kit. The activities
of MMP-1 of ARHAE treatment were recalculated
into 100% of control group (Fig. 3). ARHAE signifi-
cantly reduced the MMP-1 activity at concentrations
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Collagenase activity (%)
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Fig. 3. Effect of ARHAE on collagenase activity
in human fibroblast cells
B : blank, distilled water treated group without UVB

irradiation.

C : control, distilled water treated group with UVB
irradiation.

10, 30, and 100 : ARHAE 10, 30, and 100 ug/ml treated
group.

Data are expressed as the mean * SEM of three

experiments.

+ o significantly different from the control, p<0.05.

of 10 ug/ml and 30 pg/ml (46.0+9.6% and 50.1+5.0%,
p<0.05). The collagenase activity of ARHAE 100
ug/ml treated group reduced to 75.5+7.7%, however
this activity did not show the significance (Fig. 3).

D. Tyrosinase activity assay

The activities of ARHAE on tyrosinase activity
were recalculated into 100% of control group (Fig.
4). ARHAE significantly reduced the tyrosinase

Tyrosinase activity (%)
150 -

100 -+
50
0 T T T 1
C 0.1 1 10

Fig. 4. Effect of ARHAE on tyrosinase activity

C : control, distilled water treated group.

0.1, 1, and 10 : ARHAE 01, 1, and 10 mg/ml treated
group.

Data are expressed as the mean + SEM of three

experiments.

* o significantly different from the control, p<0.05.

activity at concentrations of 10mg/ml(56.4+2.7%,
p<0.05). The tyrosinase activity of ARHAE 0.1 and
Img/ml treated groups did not show any signifi-
cance(102.3+1.2% and 96.4+3.9%) (Fig. 4).

E. L-DOPA oxidation

The activities of ARHAE on L-DOPA oxidation
were recalculated into 100% of control group (Fig.
5). Although there was no significant difference,
ARHAE reduced the L-DOPA oxidation activity at
concentrations of 1 and 10 mg/ml (86.8+35% and
86.3t85%). ARHAE 0.1 mg/ml treated groups did
not show any activity (112.9+6.4%) (Fig. 5).

L-DOPA oxidation (%)

160 -
S
100
50
0 T
C 0.1 1 10

Fig. 5. Effect of ARHAE on L-DOPA oxidation

C : control, distilled water treated group.

0., 1, and 10 : ARHAE 0.1, 1, and 10 mg/ml treated
group.

Data are expressed as the mean + SEM of three

experiments.

IV. Discussion and
Conclusion

Recently, many people want to be looked younger
than the actual age. Nowadays, aging seems to be
considered as a disease to overcome rather than the
natural phenomenon. There are two major theories
of aging: First, the programmatic theory states that
aging 1s an inherent genetic process. Second, the
stochastic theory states that aging represents random
environmental damage. Associated with cell damage
and aging process of free radical production (a process
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much enhanced after UV irradiation) and the number
of errors during DNA replication to increase. Cellular
own expression of the life of aging and reduce cell
growth factors and may reflect the loss of cell
receptors, growth inhibitors increase the response
rate decreased the response of cells to growth
signals. All of these results more pronounced in
cells obtained from photodamaged skin”. It has
been shown that UV irradiation leads to the
formation of ROS that activate the MAP kinase
pathway, which subsequently induces the expression
and activation of MMPs in human skin in vivo"”.
MMPs are known to be upexpressed in human
fibroblasts within hours after exposure to UV
irradiation and are, therefore, considered key factors
in the photoaging process. Therefore, agents with
the ability to elevate extracellular matrix (ECM)
protein levels or inhibit the major collagen-degrading
enzymes like MMPs would prove to be useful in
the development of effective anti-aging agents.

Astragali Radix is one of the famous Korean
medicinal herbs. It has been used for centuries as a
primary tonic herb. Astragali Radix is widely used
for it's ‘Qi tonifying’ effect in Korean, Japan, and
China'”. Tt is used clinically for deficiency of the
exterior leads to leakage of body fluids, resulting in
spontaneous perspiration and other conditions of
spleen deficiency including pale, sallow facial
appearance, fatigue, tired extremities, decreased
food intake, and diarrhea. It is also used to regulate
water circulation and reduce edema. Its symptoms
are facial edema, superficial edema, sensations of
heaviness in the body, spontaneous sweating and
intolerance of wind™”.

A variety of recent studies on the effect of
Astragali Radix has been done. Han et al revealed
the healing effect of Astragali Radixm, Kang et al
studied the immuno modulatory effect of Astragali
Radix'? and Choi et al reported the effect of Astragali
Radix on collagen-induced arthritis™. About the
antioidative effect of Astragali Radix Kim et al
reported antioidative properties and whitening effect
of the Astragali Radix, Atractylodis Rhizoma Alba
and Acanthopanacis Cortex'?
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In order to evaluate the cytotoxicity of ARHAE,
samples were prepared at various concentrations
and used to treat human fibroblasts (HS68). There
was no cytotoxicity in all treated concentrations.

Collagen is a group of naturally occurring proteins.
In nature, it is found exclusively in animals,
especially in the flesh and connective tissues of
mammals”. It is the main component of connective
tissue, and is the most abundant protein in
mammals, making up about 25% to 35% of the

16 Collagen, in the form

whole-body protein content
of elongated fibrils, is mostly found in fibrous
tissues such as tendon, ligament and skin, and is
also abundant in cornea, cartilage, bone, blood
vessels, the gut, and intervertebral disc. In muscle
tissue it serves as a major component of
endomysium. Collagen constitutes 1% to 2% of
muscle tissue, and account for 6% of the weight of
strong, tendinous musclesm.

Collagen occurs in many places throughout the
body. So far, only 29 types of collagen have been
identified and described. Over 90% of the collagen
in the body, however, is of type I, II, III, and IV.
Among them, collagen type I is placed at sKkin,
tendon, vascular, ligature, organs, and bone (main
component of bone). Collagen-related diseases most
commonly arise from genetic defects or nutritional
deficiencies that affect the biosynthesis, assembly,
postranslational modification, secretion, or other
processes involved in normal collagen production.

Melanogenesis is a unique characteristic of
melanocytes, and this process is regulated by
melanogenic enzymes such as tyrosinase. Tyrosinase
1s a bifunctional enzyme which plays a pivotal role
in the modulation of production, by catalyzing the
hydroxylation of tyrosine to DOPA to DOPAquininelB).

In this study, the amount of collagen type I was
increased at a concentration of ARHAE 100 ug/ml.
However, there was no significant difference.

To evaluate the collagenase activity, MMP-1
activity was quantitatively measured. ARHAE
significantly reduced the MMP-1
concentrations of 10 yg/ml and 30 ug/mi.

activity  at

The activities of ARHAE on tyrosinase activity
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were significantly reduced at concentration of 10
mg/ml. The activities of ARHAE on L-DOPA
oxidation were reduced concentration of 1 and 10
mg/ml, but there were no significant difference.

These results suggest that ARHAE may have
potential as an anti-aging ingredient in cosmetic
herbal acupuncture. I think further studies will be
needed to unravel exactly under the molecular
mechanisms.
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