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Abstract

Recent research has revealed that hydrolyzed collagen peptides have beneficial effects in various diseases such

as osteoarthritis and human rheumatoid arthritis and also play a protective role in skin by improving the activity of
antioxidants. In this study, we investigated the effects of a novel mixture (AP-CPMO1) containing collagen peptides and
elastin peptides on photoaged hairless mice skin both in vivo and in vitro. To evaluate the effects of AP-CPMO1 on UVB-
induced skin wrinkle formation in vivo, the hairless mice were exposed to UVB irradiation and orally administered the
AP-CPMO1 at 333 mg/kg per day for 10 weeks. The effects on skin appearance and epidermal thickness were measured
using bioengineering and histochemical methods. In addition, the influence of AP-CPMOI1 on collagen metabolism in
human skin fibroblasts was also investigated. The skin of mice in the AP-CPMO01 treated group had better appearance and
less wrinkling than that of mice in the control group. In the human fibroblast cells, the amount of de novo procollagen
synthesis was increased after AP-CPMO1 treatment, reflecting that AP-CPMO01 can induce de novo procollagen synthesis
and reduce UVB-induced skin wrinkle formation. These results suggest that AP-CPMO1 is a potent candidate for anti-

photoaging functions.
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£ dAtoMe NETel Sl Glyys 2 EEel=
(Gly-X-Y) o] =& ZEhal FElolt= 714848 E(Jellice Co.,
Japan)& o|&3le] A7 HFA wE IF TS FE L,
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AZ3t AR 219re E3HE90 AP-CPMO1S HAsIA A
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B Agox] ALgs ekl HEFe] =(AGCP-U2, HACP)9} o
2}2=El #E}o]=(Bonito elastiny= 212} Jellice Co.(Sendai, Japan)
2 Maruzen Pharmaceutical Co.(Hiroshima, Japan)oll4] 341k}
ARSI T AR HE Al duiEE 2l sEel=e 1Y
A% 32,000 mg/60 ke/day)S 71502 3l HAAsoH, A=
<+ 24 EFEQ AP-CPMO1 17 lglo|= ¢ dgjrgl 3
Efo]=9] H&-E 500:12 /dste] YGRS -] 10 5
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HESE ¥ A=

A% 8 H 25-30g H=2] SPF(specific pathogen free) Y3
hairless mouse(Skh:HR-a)E Charles River Laboratories(Wilmington,
MA, USA)ZHE Fiste] ARty §8 o F A4 o
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Zb grild 3o o 2ElE At 2 2 A 5 7
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For FASH AT AAste] skl A =] Ak
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TEFE A FA Y. A8 E ASHE= “Guide for the
Care and Use of Laboratory Animals”E 7|22 3l9ow, A3
< Amorepacific Institutional Animal Care and Use Commit-
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NC<(normal control), UC-(UV control), UV/M-H(UV A}
2l AP-CPMO1 333 mghkg 1) & 3 7Ho® urol Aysal
ChTable 1). NC=+3} UCT~2 At ALEE Fojsta, S 3

Table 1. Experimental group and dose design
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I Az viF F 33 FLgH A17K10:30-12:00)°] UVE
Abetsint. UVEARS 918l Bl g3 fAsHAl uve &3t
UVB &% (Waldmann UV800, Germany) 10705 F-2}sle] AL8-3}
Aot A F= 1 MED(minimal erythemal dose, ¢F 55-60 mJ/
m?)E, E4 F= 2 MED, AlAl = 3 MED, Y& F3E 2
A FE A7 4 MEDS AT AFelade] A= hairless
mice®] SOIAFE 60cm HE Aol A5, Fget =
k] ZAE f3ke] A€)d £7871(VLS-3W, VILBER LOUR-
MAT, France)& ©|&3t #HS ZHAUTE $E52 o5 AH
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A9g 72 (Model C-700, Olympus, Japan)s ©|-&3] =3 &
sk, A2l Z9(Silflo impression material, Flexico, England)
£ ol&st] 5 F(replicaye AF . AT IF F3
o ueo QA %R IAT ¥, FE 294 B I8
CCD 7H2F(Model SDC-45, Samsung, Seoul, Korea)Z o] ©]
vz #dsks kol HiFE FOHEA Al&EQl Skin Visiometer
SV600 software(Courage&Khazaka, Koln, Germany)E ©]-& 3}
RI-R59] k2 =43t ge7iA axte] w42 98] Cutometer
SEM575(C&K, Koln, Germany)S ©]-&3le] ¥ @8 =43}
ek 9Fe BHE 58S WPsH] S 5 9 FHelA
MoistureMeter(Delfin Technologies Ltd., Kuopio, Finland)E ©]-&
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In vitro & =& It 7}

Aol A3k AlEF oM E (Human dermal fibroblasty= 3
A 323 (CCD986sk, KCLB, Korea)o ZHE] FYate] Alg
3tk £ w2 AlE¥FE DMEM #iAo] 10% fetal bovine
serum(FBS; Hyclone, Texas, USA), 1% penicillin-streptomy-

Group uv Test material Amount of treatment and diet
NC X None Standard diet
ucC O None Standard diet
Uuv/M 0] Mixture of Collagen and elastin peptide Standard diet with 0.33%(w/w) of AP-CPMO01

NC: normal control, UC: UV control, UV/M: UV + mixture of collagen and elastin peptide
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cin(Sigma Co.y& 718t 37°C, 5% CO, 22 slollx vljg3ta
ou, Al 4-7 Apolo] AEFE Aol AL AMES 48
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w72 1947 vigstaL, FBS-free MiAIOIA 1947 F71 widsiad
o AlE A Aol wix]E A|AF & PBS(phosphate buffered
saline)® A& 3k T FBSE 71t %2 DMEM HiA|el 1,
10, 50 mg/L &%= 7l Hepol= AJ59 0.1, 1, 10mg/L &
Fof dEa®l Tl AEE ©E 52 W X2t Co, Hl
F71e1A 48A17F M e RS 4719k FUg s oA
Al 248 H7HA 42 JEE g 2 o83tk

Procollagen®] &S F71sl7] flste] A71e] v WHoR
Hjekste] Ao NS ELISA(Takara, Shiga, Japan) kitZ ©]-&
sl AEREA SIiTh AIREAQL A WS FEALIA Al
= ol Fatd AlgskiTt.
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In vivo 28 Aol st A £4L MINITAB 14 KoreaZ
o]8-3l] one-way ANOVAE AAJ3}3, Student rtests ©]-8-5}]
UCE# UVM 7+ AT o4& ARstAdt In viro
Age] TA E42 SPSS(statistical package social science, ver-
sion 12.0, SPSS Inc, Chicago, USA)E ©]&3}%] one-way
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To 2 AR
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34 A3l ol YHETH12). F, ALl &3t ApFo] HHE
EAA ST ROS, reactive oxygen speciesyS YA 7)AL
LT AllE7IRIS Aol FXHo] ofe] 7k Alsxd A
AE EA3IA P ZM activator protein(AP-1)3} nuclear factor
kB(NF-kB)®| &/gslol o|gt HF-go] F7k=ln], EE MMP2
3o] Z71E0] collagend] Ea% 7180ty B ETk(12,15).
olygh I A W ®¥iske oF EHY IF T+ H FEF
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< FIAIFIAl "Tk(15,16).
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Fig. 1. Replica image of UVB-induced skin wrinkling in hairless
mice. After 10 weeks repeated UVB treatment, animals were
anesthetized and UVB-exposed dorsal areas (Bottom panel) and its
skin replicas (Top panel) were photographed.
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Fig. 2. Evaluation of wrinkling of UV-damaged skin in hairless
mouse. To assess skin wrinkling quantitatively, a visiometer was
used to analyze replica surfaces. Results are expressed as means+SD
for parameters R1-RS (um). *, significantly different from UC
(»<0.05); **, (p<0.01) H, horizontal; R1, distance between the
highest mountain and the lowest value; R2, biggest value of those
five maximum distances; R3, average of the five maximum
distances; R4, smoothness depth; RS, arithmetic average roughness
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2 S #FY 5 deH, 9 BEY 294 uCHd
Hl3] NC==3F UVMTS B folFea i Fhigo] =7
ZHaElo] UVt o3 HFEo] HojRA] ¢S & F AT
(Tables 2,3). o|2HE Z4 Jelo|= &9 A+ A7 &
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Table 2. Skin elasticity of female hairless mouse orally supplemented with AP-CPM01

Group Ua/Uf (R2) Ur/Ue (RS) Uv/Ue (R6) Ur/Uf (R7)
NC 0.8769+0.1028 1.0614+0.1481 0.4136+0.1192 0.7572+0.1334
ucC 0.8582+0.0547 0.9775+0.1327 0.4851+0.0421 0.6569+0.0753

UV/M 0.9221+0.0344" 1.2815+0.2181" 0.5966+0.1454 0.7998+0.0877"

*, significantly different from UC (p<0.05); **, (p<0.01)

Skin elasticity is expressed as the physical variables Ua/Uf (portion between the max. amplitude and the ability of redeformation of the skin), Ur/
Ue (net elasticity), Uv/Ue (portion of the visco-elasticity on the elastic part of the curve) and Ur/Uf (portion of the elasticity compared to the
complete curve) which are measured with a Cutometer. These measurements were carried out 10 week after supplement with AP-CPMO1. Values

represent the mean+SD of the results from 8 mice.

Table 3. Skin moisture and epidermal thickness of hairless
mouse orally supplemented with AP-CPMO01

Grou Skin moisture Viable folding skin
P (¢/m’h) thickness (m)
NC 126.6+32.3%* 0.865+0.053**
ucC 4324214 1.291+0.106
uvM 93.5+23.4** 1.031+0.066**

** significantly different from UC (p<0.01)
Values represent the meantSD of the results from 8 mice.
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Fig. 3. Effect of collagen peptide and elastin peptide treatment
on procollagen expression in human fibroblast cell. Firstly, NHF
(normal human fibroblasts) were treated with various concentrations
of collagen peptide (1, 10, 50 mg/L) (A). Secondly, in the presence
of collagen peptide, cells were also treated with elastin peptide (0,
0.1, 1, 10 mg/L) (B). TGF-B was used as the positive reference
compound. Results on de novo synthesis of procollagen are
expressed as the percent of O.D. value versus the negative control
and represent the mean+SD of three experiments performed in
quadruplicate. NC, negative control; PC, TGF-$ (10 ng/mL). Values
not sharing the same letter are significantly different, »<0.05.
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