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Fig.—1

The structural formula of dipotassium bryonolyl
succinate.

3IVCOEMTTEE L, #UEEZRYERTZ LT
population doubling level (PDL) =26 (early passage), 29
(early passage), 44 (middle passage), 52(middle/late pas-
sage) B & U 65 (late passage) DAL % 1572, 7% B, PDL
=40 TEAb~— 5 —Tdh % B-galactosidase DIEH % 9,
PDL=70 T f-galactosidase D5 B L O3 FFE D FESL
R L 72,

23. IBEBXUNBIS—5'20T7ONTF Rtk

B3R mRNA RIREDEZE(L

PDL=29, 44 B X 1'65 DIEH & I 57§ HkA 4 2>
5, RNA iso(TaKaRa) & H\» THE RNA z filiili L 72, 53
SEIEEEET (NanoDrop) % VT 260 nm (2B 1) 2 WG 2
LU, MRNAEZ KD, HRNAZHEIZ, VT VY
A 4 RT-PCR 12 & 1), mRNA BB mOMlE %175 720
) 7 )V % A 2 RT-PCR {12 1%, SuperScript III Platinum
Two-Step qRT-PCR Kit with SYBR Green (invitrogen) % i
Wiz, T b B, 500 ng D RNA % 5 G G,
PCR S (95C 1 15 # [H, 60°C 130 # [H], 40 cycles) %
10720 =7y FMOBEFIR, 1Ha7 -7 070
RTF NYWHEFE TH S BMP-1 B X ¥ ADAMTS-14,
METT =57 ro7ax7F FYRHESR CTdH % meprin
oBE P meprin fTHY, UTFIZINHEDT T4~ -
& R$o TOMDIEIEIZED SN 72T IV,
mRNA D5 m % NEEKETH % B-actin mRNA DFEIH
BT LEGE LTRD,

BMP-1 : 5-CCTCTGGCTCAAGTTCGTCTCT-3'
5-TGAAAAAGTTGACGGCAAAGC-3'
ADAMTS-14 | 5-TTCGCCTTCTTCTCGTTTGG-3'

5'-CTCCCACCCCGCTTTGT-3'

meprin o : 5'-GCACCACAACTCACACTCTTTT-3'
5-TTCCACAGATGTTTGCCTTC'-3'
meprin 8 : 5-AAACACGGTGCCCTCATCA-3'
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5-TGGGCTGCCAATGAACTGT-3'
5-CACTCTTCCAGCCTTCCTTCC-3'
5-GTGTTGGCGTACAGGTCTTTG-3'

B-actin :
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500 A & 37°CT 1 R RIG & 72, D%, fluores-
cence mounting medium % M \» TH A L, 6 86 85
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Y= NVT )G = VEE2K E DA T 6 MR,
23. OBMEL FARICHERNA T L, V7 V5 A A
RT-PCR 12 & 1), meprin & mRNA 7D E % 4T -
726
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L 7245 & % Fig—2 127”96 BMP-1 3 & ¥ ADAMTS-14
mRNA 73213, PDL=65 DML THE WD L7z,
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meprin & B £ U meprin § mRNA FEHE DOV TGS L7
i 4 % Fig.—3 127/~ 96 meprin o 3 X U meprin B mRNA
JBIR X, PDL=44 B X 1765 DML THEIZHA L,
MEIC L bR )P 1 Ma g -7y ro7ax7F My
WiEE L ) bEETH o 72,
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Fig—4 1278 95 PDL=26 Ol fld & ¥ L T, PDL=52
DM Tl meprin o ¥ ¥ X7 E@&DIE B L7,

3.3. meprin a ¥ VI\OBOREHEERE

PDL=26 3 X OF 52 DIEH & b R RMESF M2 3B 1)
%, meprin @ ¥ ¥ /37 E O EM G5 © Fig—5 12
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Fig.—2 Age-related change of type I collagen propep-
tide cleavage enzyme mRNA levels.
Human dermal fibroblasts were repeatedly-sub-
cultured and the cells of PDL=29, 44 and 65
were obtained. BMP-1 and ADAMTS-14, type I
collagen propeptide cleavage enzyme, mRNA
levels were quantitated by real-time RT-PCR,
normalized to mRNA level of the housekeeping
gene, B-actin, and represented as percentage to
PDL =29. Each value was expressed as mean =+
S.D.,n=3.**:p<0.01.
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Fig.—3 Age-related change of type III collagen propep-
tide cleavage enzyme mRNA levels.
Human dermal fibroblasts were repeatedly-sub-
cultured and the cells of PDL=29, 44 and 65
were obtained. Meprin ¢ and meprin f3, type III
collagen propeptide cleavage enzyme, mRNA
levels were quantitated by real-time RT-PCR,
normalized to mRNA level of the housekeeping
gene, B-actin, and represented as percentage to
PDL=29. Each value was expressed as mean +
S.D.,n=3.**: p<0.01.
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Fig.—4 Age-related change of meprin ¢ protein level.

Human dermal fibroblasts were repeatedly-sub-
cultured and the cells of PDL=26 and 52 were
obtained. Meprin o protein level was determined
by western blotting and represented as percent-
age to PDL=26. Each value was expressed as

mean+S.D., n=4.***: p<0.001.

PDL=52

Fig.=5 Typical immunohistochemical staining images of meprin ¢ in
PDL =26 and 52 human dermal fibroblasts.

¥, PDL=26 Oifffifid & i L T, PDL=52 O #iffa T
TGO T 25320 b7z,

3.4. meprin « MBNAEIRICKRIFTA IV Z)ILT

DA/ —IVig 2 K DFE

PDL=44 O IEE & EMHAMESFMIZIC3B1 %, meprin
o mRNA BB KIZT A7 Y=V 7 ) F 7 —ViEE2 K
DB DWTIREN L7k R & Fig—6 IZ/R" T, A7 ¥
ST ) = VR 2 K IR INEE TR INAE 123 L,
meprin @ mRNA FEHE DA B = MAFRO 57z,

4 & =

B0 5= UL, FIC1Mas -4 e nn i
I I LR ESN TV, TR — 7 ik
BB R B AET 5T~ L ThH Y, I
RHWNINE b2y, MBOWEEZ LR T2 E
Db 1HAT— 1%, ol AE)2 K E o2 $5(1H)
I RKDIRFEPOEAMEZIERT 52 & THER S
bo —J, ME T =7 iZC#MErS Y, L
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Fig.—6

Effect of dipotassium bryonolyl succinate on
meprin @ mRNA expression in human dermal
fibroblasts.

Human dermal fibroblasts (PDL=44) were ex-
posed to 0.16 UM dipotassium bryonolyl succi-
nate for 6 h. Meprin @ mRNA level was quanti-
tated by real-time RT-PCR, normalized to
mRNA level of the housekeeping gene, B-actin,
and represented as percentage to 0 uM. Each
value was expressed as mean£S.D., n=3. *:p
<0.05.
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IRBLMEAE T 03T~ O mRNA FEBE O
WMZACICBHE L ENRO N o2 L b, KRIZ,
IRBLOMA T =7 07T F FYREEFEIC
EH L 1 Bas—4FroTraxrF FYMEEEE L
T BMP-1 B £ N ADAMTS-14, M a5 -7 o070
NRTF FYIWEES & L T meprin @ 3 & UF meprin S DN
WEALIZ D WTHRE L7z meprin (37 A% F 7 7 3
=BT AT Ny 7 AXyn7a7 7 —ED—HT
HY), HESLEHRO LM, HIEKZ & TRBHER
ENTWDE D, ik, EHI2B W T, keratinocyte X fi-
broblast "¢ meprin O % 3 A3 58 & 4172 P meprin 1&
o & BD subunit FAEL, ¥ 87 BEEES M AT O
a7 =7 OYMEF G E, EWICRZLZEEE D
DRI F 7- meprin o & meprin fIE VAN T 4 K
WALV EREFT) IV=HbVWiEANTHF) IY—%
JERCd A 12019215919 - meprin A (& meprin o [/ D &€ 7
) I~ —& %\ meprin @ & meprin f DT A1) T
~ —, meprin B (X meprin BRI DK EL ) T —0 5
R S LT % omeprin o & meprin § @ subunit 13, %4
#¥180kDa Tdh %5, %D meprin afil LDOKREAF) T
Y =75 7% % meprin A 4 V) I —1&, ring, circle, spi-
ral 3 & UF tbe-like %2 £ D% { OE K% & 2 55U
Wy X0 ETd b, —J7, meprin @ & meprin D N
THFY) I =75 7% % meprin A B £ U meprin B [F] L
DAREA) T =D 57% % meprin B 1X, =KD L <
FNEFOHEZ L AREFGI Y YN HTH D,
BMP-1 (bone morphogenetic protein-1) {3 TGE-8 77 3 V) —
WCESTA25 837 HTHY, BREEFERICES LT
WLEFTR L, BT Ba T =720 C K& Y
THAHELHH I EHNRBENY, 72, ADAMTS
(a disintegrin and metalloprotease with thrombospondin-
like motifs) (IR TF ¥ —ED—FTH V), WO D
YA TS H 0%, ADAMTS-2, 3B L M 14 1318
TOa7 =T YONK eI AHETH L LN
A5 TW b2, meprin @, meprin B, BMP-1 3 & O
ADAMTS-14 mRNA EH m 2 i X72 & 2 A, meprin o
3 £ 0¥ meprin S mRNA ZE3l5 (3% BMP-1 35 & ¥ ADAMTS-
14 mRNA ZEBLE X0 b, i & & ISP IR L7z,
I/, EFEEICBWTEMLTHA I LAHLN TV
meprin @ [ZDWT W, & VX7 B L NV TONNEZEAL
WZDOWTHRETL72E 25, meprin o ¥ ¥ /87 E =B
e L DI L7, Bibs, e & dicmia
T =7y OTuXTF USRS EE ISES L, 3
7= UM HAAE NS MO T =7 Y OEGH
BT$572012, BED LR SRFHEPLDNL
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The Reduction Mechanism of the Type III/I Collagen Ratio with Aging:
Age-related Change in Meprin, a Type III Collagen Propeptide
Cleavage Enzyme*

Yuhko Murakami, Hiroaki Adachi, Tsutomu Sakaida,
Hiroshi Tanaka, Youichi Yashiro, Satoru Nakata

Research Laboratories, Nippon Menard Cosmetic Co., Ltd.**

Collagen fibers in the dermis consist of type I and type III collagen, and the ratio of type I11/ I
collagen decreases with aging. This is thought to affect the physical properties of the dermis.
Collagen molecules are synthesized and secreted as pro-collagen by dermal fibroblasts. Then
their N- and C-propeptides are cleaved by enzymes. Consequently, collagen molecules are
engaged with each other and form collagen fibers. To elucidate the reduction mechanism of the
type 111/ I collagen ratio in collagen fibers with aging, we investigated the age-related change in
type I and type III collagen propeptide cleavage enzymes. Moreover, we examined the effect of
dipotassium bryonolyl succinate on meprin, a type III collagen propeptide cleavage enzyme. As
a result, mRNA expression of meprin reduced with aging more significantly than BMP-1 and
ADAMTS-14, type I collagen propeptide cleavage enzymes. Meprin mRNA expression was
increased by dipotassium bryonolyl succinate. On the basis of these results, it was concluded
that the more significant decrease of type III collagen propeptide cleavage enzyme was a cause
of the decrease in the type III/ I collagen ratio in collagen fibers. Since dipotassium bryonolyl
succinate enhanced meprin mRNA level, it may prevent and improve age-related change in
dermal physical properties to control the ratio of type III/ I collagen by preventing the reduction
of meprin with aging.

Key words : meprin, type III collagen, propeptide cleavage enzyme, dipotassium bryonolyl
succinate, type I collagen, BMP-1, ADAMTS-14, pro-collagen, collagen fiber, aging



