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Abstract: Anti-skin aging agent could be have an inhibition effect of ROS production as well as fragmentation and change
of collagen cross linkage in collagen molecule. For the monitoring of lipid peroxidation and collagen degradation, the skin of
voung aad old rats were incised and observed 7 days. In the result, the wound closure was observed in the skin from 10 of
11 young rats and in 8 of 11 old rats. And the longer wound length but shorter wound closure, weaker collagen density and
thicker epidermis were observed in old rats than in young rats. The level of hydroxyproline as a parameter of collagen
synthesis and MDA as a parameter of lipid peroxidation was lower in old group than in young group. The cyst and lacuna
between collagen bundle and fibroblast were observed in old rats in contrast to young rats. So that we propose that MDA
and hyd-oxyproline could be used for monitoring of anti-skin aging agent
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Wy dE 2z AdBE= hydroxyproline™ malone-
dialdehyde® £AE $8t9 ~70TCoAA HAstgon, U
W HBx2L 10% FA TEDH 1A hema-
toxylin & eosin, Masson's trichrome &40l Ab8-3t%ic},
2.4. & collagen & &3

5 22 hyp %9 AL Jamalt® Finelli[16]1¢)
WS AT HR 23 005 g& FFS 4 ml
¢ 6 N HCIE %3 110914 12412 o1 7hE-aj A2l
Fo 580 uyLE H3ld Ag= Agslad. 2% 2das
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ug/50 LE AT st ESiAIZ AlEet 4T B
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200 L9 chloramine-T £9& Yol AbgAzl 3o
1.0 mL9 ehlich’'s reagent solution (p-dimethylamino-
benzaldehyde)& 23 50ToA 907 THMAIAA 550
nmoj A FHEE 43t A

2.5. MDA (malonedialdehyde) &%

Okawa (1719 "8-& AH8sididh =8 23 As
005 gol 195 mL 115% KCI& Y1 743 A7l 349
A MYt BEFEZEE tetramethoxypropane
£ 1,2 4 6 8 19 nmol/200 pL 1.15% KCIZ 3|43}
o #Ag A7l AR A% ZFED ZH 200 uloll
02% SDS 200 uLZ 7}etz &3t 1083 A-LoA
w215 Fo| 20% acetic acid 1.5 mL, 0.8% thiobar-
biturate 1.5 mL¥} 3&} S/ 600 uLE 7}ste] 95Tl A
0E WAl & dSo] Yol WA o v
2 mL butanolg 7}tz &3 3 Fo 3,000 mpmolA 5
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2.6.1. Hematoxylin & eosin (H&E)

Paraffin® 2 embedding?d #*32& 5 ym= Agatd
xvlene®} alcoholZ paraffin® AA3F3 T} Hematoxylin
o2 587 dAste] dRYolget EZ AL eosinoE
127 9M35a aleoholE AT xylenS & EFAH
Canada balsamg 21 BYste] 43t dAnmzdcz AF
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2.6.2. Masson's trichrome

5 ym%z 293 2AS xylene, alcohol, TFF T2
A3A Boun &fe= @8t picric acidg AA3}7]
Aste] thA] alchol® Atk 2 Fo| Weigert iron, he-
matoxylin &%, Biebrich scarlet-acid fuchin &9, ani-
line blue &% G #OF FA3}A acetic acidZ Ao
F & o AXAA Canada balsam® 23 cover
class§ B2 ¥ #3 @An|d o FAsAh
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B FE 7Y
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HE ALsE 3 ol MEEE AXtstA

2.6.4. Collagen 2T &3

Collagen 1=+ %% #v|%3} image analyser (IK-
642K Toshiba CCD color camera, Toshiba Co., Japan)
Z AH8-3te] 2389t Masson's trichrome E43F %
Aol Asel M 0018 mmolA 10082 Fohste] BE-S
< F3AY.
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-451’—532—1‘2 H&E, Masson's trichrome #HHo g oA
3 Fof 9uie] Ha A%, A9 ZF fibroblaste] #4 ¥
s} collagen®] ¥&he 33 WviF oz HAstch
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Student’s t-test® o] &3] Hy + 2|
deviation)Z TSR L, p-valueE: T3t Fo4dS 4

) 01‘ Mq‘.

Table 1. The Length and Closure of Wound, Collagen
Density and Epidermis Thickness in Wound Healing Induced
Skin of Young and Old Rats

Item Young rats Old rats
Wound length (mm) 362+0.79 5.39+0.54*
Wound closure (%) 63.77+7.89 46.14+5.40*
Collagen density (%) 34.60*9.96 231376.18*"
Epidermis thickness (um) | 153.68+25.72 | 11832+42.96**
n 11 11

*. p< 0005, Significantly different from young skin; **: p <0.05,
Significantly different from young skin
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o 11 #= F 8 vhelelq 4 = 4~59 Fol 937}
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% 50 L1skel % GulelelAl ksl At 7
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A4 g8 T FE dol: 25 FY ojde Y&d
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(p<0.005). 2232 10 8 R=T oA 25 F+5 o4 :H
TR} collagen %Eﬂ 49.8%, 91319 FA7t 298%
oA JA A FEEHAKTable 1, p<0.05).
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% 78 ol A9 A ¥F F collagen ¥ A
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Figure 1. The contents of hydroxyproline in normal and
wound healing induced skin of young and old rats. Y-N:
young normal skin, Y-W: young wound healing induced
skin, O-N: old normal skin, O-W: old wound healing
induced skin, *: p<0.005, Significantly different from old
normal and wound skin; # p<0.0b, Significantly different
from young normal skin.
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Figure 2. The concentration of malonedialdehyde in normal
and wound healing induced skin of young and old rats.
Y-N: young normal skin, O-N: old normal skin, *: p<0.005,
Significantly different from young normal skin.
E o Ae 1483~105 nmol/gE 87.7%
91 A @A el Figure 2, p<0.005).
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3.5. T xZ o HEtA b5}

10 48 Az=9) AdFoM FaAHoz WiEH collagen
Afhefiber bundle)E°] dfolHXE Alold] TzFH
Qo) 25 FH o4 AEo|ME collagen AFTHEE
Aboldll FE(cyst)®F A9Hlacuna)7l B AFoHE F
= AHA vebgchFigure 3A, B). =3 oj5 9 ule A
Fol =&EA 3, B FY &9yt ddE EEEHA
T Ao

3ol

Fgom 10 3 A=l wF st gEAl
(Figure 3C, D).
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X i b7
Flgure 3. The Wound healed skin of young and old by
staining of Masson's trochrom (x100). A: young rat, B:
old rat, » collagen, = fibroblast.

Figure 3. The wound healed skin of young and old by
staining of hematoxylen & eosin (x40). C: young rat, D:
old rat, D: dermis, G: granulation tissue, ED: epidermis.
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Ay w32 o3 F59 Fy4H Fxe fHEHRe H o243
Aol AFZ AT Aokl AR

25 &8 o]} MzdM hyp %o #A A 23T 1. H. H. Kang, Anti-aging in cosmentics, J. Soc. Cos.
A A A collagen BE A Ak A3 collagen Sci. Kor., 23, 57 (1997).
fiber bundlex} &7 A-foldEe] FHQ 7V e 2. L. X. Shao, Effects of the extract from bergamot
AL, collagen DzATL Z7155 WMAHF7T FAHA and boxthorn on the delay of skin aging and hair
o, &gt AAHo) 743 AlFe 9oiA collagen growth in mice, Zhongguo Zhong Yao Za Zhi, 28,
L Aolol B Fo 1% 7Agtie B dA sl 766 (2003).

T3 Bahar 2[20]& 3)¥ A ZolH ECME TFAlstE 3. S. K. Park, M. Y. Chang, Y. D. Kim, B. Y. Jeong,
29 collagen typoe I3 II7} ‘ﬂa‘?ﬂ_ o BRusgEd Y. H Won, ]J. J. Kim, and S. H. Kang, Changes of
10 F8 oA collagen®) FHRE Fgo] Bol facial wrinkle after topical application of on emul-

A= wHe 95 F8 o4t E“Eoﬂ AE w3he 3 sion containing medimin A, J Soc Cos. Sci Kor,

7 e A2 (connective tissue)o] B 2T 25, 23 (1999).
A ZAFEAL collagen YAHTE X o] Zo] | Zog 4. J. J. Cho, G. K. Lee, B. K. Cho, and J. D. Chol,
Ale 5 H(Figure 3C, D), ol& H3sly] Y3iA= fibrilla Isolation and characterization of elastase inhibitor
collagen?! collagen type I, type 1119} type IV mRNA<| from Areca catechu. J. Soc. Cos. Sci. Kor., 26, 24
ua-g ARd gaido] ok (2000).

FHZo AFelA AFFAZ AFd MDAE UVr 5. J. S. Hwang, The effects of retinoids on Crabp I

(ultra-violet radiation)o] ¢l3F =37t F=¥ IHo|A mRNA induction and collagen synthesis in human
ke Bass glou{1521], E dTdAe =3 dermal fibroblast. J Soc Cos. Sci Kor, 23, 9
o] Aol 10 4 A=HTE G4 UA A e (1997).
Axte xF7Ae Buege Zolrt lEdl(Figure 2 6. C. W. Lee, H B. Pyo, Y. H Cho, and S. M. Park,
p<0.005), o HiZ2 HAoA A Fo dfolHE Effect of Korean black soybean seed on the cellular
FE= A1 B 29lacuna)9t F¥E(cyst)7h collagen A proliferation and the production of type I collagen
frAabolel]l &3k Aol 1 YlolAY EE s} in skin fibroblast. J Soc Cos. Sci. Kor., 24, 31
Aol =¥ A= FRA collagens] JJJV:E%LO] % (1998).

J. Soc. Cosmet. Scientists Korea, Vol. 30, No. 1, May 2004



140

7.

10.

11.

12.

13.

14.

479G - ol AE -

B. J. Kim, B. K Jo, and J. H Kim, A promising
new anti-wrinkle ingredient: Pericarpium castaneae
extracts. J. Soc. Cos. Sci. Kor., 10, 57 (1999).

. R. Radi, J. S. Beckman, K. M. Bush, and B. A

Freeman, Peroxynitrite-induced membrane lipid per-
oxidation; The cytotoxic potential of superoxide and
nitric oxide, Arch Biochem Biophys., 288, 481
(1991).

. Y. M. Janssen, B. Van Houten, P. J. Borm, and

BT. Mossman, Cell and tissue responses to oxi—
dative damage, Lab. Invest., 69, 261 (1993).

S. J. Kang, The role of reactive oxygen species on
UVA-induced aging of dermal collagen, J Soc
Cos. Sci. Kor., 18, 64 (1992).

M. M. Rape and S. A. Mengi, Comparative effect
of oral administration and topical application of
alcoholic extract of Terminalia arjuna bark on
incision and excision wounds in rats, Fitoterapia,
74, 553 (2003).

A. Geerts, D. Schuppan, S. Lazeroms, R. De
Zanger, and E. Wisse, Collagen type I and HI occur
together in hybrid in the space of disse the rat
liver. Hepatol., 11, 234 (1990).

D. Schuppan and E. Hahn, Components of the ex-
tracellular matrix (collagen, elastin, glycoproteins
and proteoglycans), Mesenchymal-epithelial interac-
tions in neural development, Nato Asi, Edited by
JR. Wolff et al. Springer Verlag Berlin, Heidelberg,
5, 2 (1987).

J. V. Kamath, A. C. Rana, and A. R. Chowdhury,

g gESH A, A 30A Al 1 E, 2004

W79 -

15.

16.

17.

18.

19.

20.

21.

FA&

Pro-healing effect of Cinnamomum zeylanicum bark,
Phytother Res., 17, 970 (2003).

J. Dissemond, L. A. Schneider, P. Brenneisen, K,
Briviba, J. Wenk, M. Wlaschek, and K. Scharffetter-
Kochanek, Protective and determining factors for
the overall lipid peroxidation in ultraviolet Al-irra—
diated fibroblasts: in vitro and in vivo investiga-
tions. Br. J. Dermatol., 149, 341 (2003).

I S. Jamall and V. N. Finelli A single method to
determine nanogram levels of 4-hydroxyproline in
biclogical tissue, Anal Biochem., 112, 70 (1981).

H. Ohkawa, N. Ohishi, and K. Yagi, Assay for lipid
peroxides in animal tissues by thiobarbituric acid
reaction, Anal. Biochem., 95, 351 (1979).

J. I Yun, Skin aging, J. Soc Cos. Sci. Kor., 7, 16
(1994).

H. Kambayashi, M. Yamashita, Y. Odake, K. Takada,
Y. Funasaka, and M. Ichiashi, Epidermal changes
caused by chronic low-dose UV irradiation induce
wrinkle formation in hairless mouse, J Derma-
tological Science, 27, 19 (2001).

M. Ali Bahar, B. Bauver, E. Tredget, and A. Ghahary,
Dermal fibroblasts from different layers of human
skin are heterogeneous in expression of collagenase
and types 1 and I procollagen mRNA. Wound
Repair Regen., 12, 175 (2004).

A. Oikarnin and M. Kallionen. A biochemical and
immunohis-tochemical study of collagen in sun-
exposed and pro-tected skin. Photodermatol., 6, 24
(1989).



