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General mechanism and cause of wrinkle
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Intrinsic aging versus photoaging




Photographic wrinkle grade in Asian skin (Korean women)

Photographic wrinkle grade in Asian skin (Korean men)
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Risk factors of wrinkles in Asian skin

1. Age
2. Sun—-exposure (UV, Heat)
3. Female :
- menopause
— pregnancy
— Hormone replacement therapy (HRT))
4. Smoking
5. Skin color




Prevalence odds ratios for severe wrinkling adjusted for age,
sex, smoking and sun exposure

i Wrinkled
Characteristics sul;;le cts Prevalence odds 95% C.I P-value for
N(%) ratio trend

Age

30-59y 125 (16.80) 1.00

60-69y 81 (81.48) 1245 4.65- 33.28

T0y< 201 (90.54) 56.16 21.35-147.71 0.0001
Sun exposure, h/day

1-2 99 (19.19) 1.00

34 62 (20.97) 0.84 0.31- 2.24

5< 246 (64.63) 4.85 2.35-10.17 0.0001

Sex

male 236 (43.22) 1.00

female 171 (52.05) 3.69 1.74-7.84 0.0001

Chung et al. Arch Dermatol 2001;137:1043-1051

Why do women have more wrinkles ?

» SKkin wrinkles result from a reduction of collagen content in the dermis.

* There is a decline in collagen content in skin and bone by
hypo-estrogenism after menopause.

* Decrease of skin collagen due to estrogen deficiency in postmenopausal
women may aggravate the severity of wrinkles.




Facial wrinkling was increased with menopausal age in Korean women

Wrinkled
Menopausal age subjects No.(%) POR 95%C.1
-5 10(40.0) 1.0
6-10 13(76.4) 5.070 0.985-26.064
11+ 36(80.0) 3.909 1.071-14.275

Table 1. Prevalence odds ration of menstrual, lactational, and reproductive factors related to

wrinkle risk in Korean women

Characteristics wrinkled(%) POR 95% CI
Age at menarche
-14 7(35.0) 1.0
15-18 74(64.9) 3.389 0.593-19.365
19+ 19(78.0) 4.727 0.547-40.882
Age at menopause
-44 24(38.1) 1.0
45-49 24(85.7) 3.557 0.565 - 22.398
50+ 52(75.3) 1.162 0.324-4.170
Age at first full term pregnancy
=21 38(77.5) 1.0
22-26 51(68.9) 3.442 0.823-14.391
27+ 1129.7) 0.577 0.090-3.712
History of HRT
No 92(65.7) 1.0
Yes 8(44.4) 0.211 0.047-0.949
Menstrual regularity
Irregular 34(55.7) 1.0
Regular 67(53.6) 0.716 0.224-2.288
Menopausal status
Premenopausal 1(1.8) 1.0
Postmenopausal 100(75.7) 5.001 0.370-67.662
History of full term pregnancy
No 1(6.2) 1.0
Yes 100(62.5) 2.364 0.018-310.874
Number of full term pregnancy
lunit 1.835 1.017-3.314
History of breast feeding
No 3(23.0) 1.0
Yes 96(66.2) 0.090 0.003-2.649




Increased number of full term pregnancies may result in
lowered estrogen levels in multiparous women.

1. Parous women develop higher levels of sex hormone-binding globulin
and lower levels of free (non-protein-bound) estradiol.

2. Progesterone, which is also produced excessively during pregnancy,
may antagonize the estrogen effects on the skin.

3. Lactation delays the return of ovulation after pregnancy,
which result in lowered estrogen production.

Smoking and Photoaging in Asian

* SMOKER’S FACE

Prominent wrinkles
Gauntness

An atrophic, pigmented skin
Slightly red complexion

» Smoking causes premature aging and wrinkling in Caucasians.
* Smoking plays no role in wrinkling in Blacks.

» Asian skin : ?

_10_




Prevalence odds ratios for severe wrinkling adjusted for age,
sex, and sun exposure

Wrinkled
Characteristics subjects Prevalence odds 95% C.I P-value for
N(%) ratio trend
Cigarette(pack-year)
0-0.9 194(40.72) 1.00
1-29.9 99(40.40) 1.50 0.69-3.27
30+ 114(63.16) 2.83 1.25-6.44 0.0085
50+ 53(79.63) 5.53 1.96-15.60 0.0020

Chung et al. Arch Dermatol 2001;137:1043-1051

Combined Effects of Cigarette Smoking
and Sun—exposure on Wrinkles

Wrinkled Odd 95%
Subjets Ratio Cl
n (%)
‘Neither 66 (27.27) 1

‘Smoking only 65 (21.54) 1.820 0.608-5.449
Sun exposure 106 (57.55) 5.514  2.366-12.850

Both 140 (70.00) 11.054 4.184-29.207

Chung et al. Arch Dermatol 2001;137:1043-1051
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Skin color and wrinkles in Asians

Skin color: Risk factors for skin cancer and photoaging

Constitutive pigmentation

Facultative pigmentation

Sun Exposure Index (SEI):

Facultative pigmentation-constitutive pigmentation

SEI= Constitutive pigmentation

Relationship between wrinkle grade and SEI, .

08 r Male 50 - 69y 09 r Male 70y <
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Risk factors of wrinkles in Asian skin

1. Age
2. Sun—exposure (UV, Heat)

3. Female :
- Menopause
- Pregnancy
— Hormone replacement trapy (HRT)

4. Smoking
5. Skin color
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Procollagen type I (SP1.D8)

A. Sun-protected skin ( Buttock)

Skin Wrinkling

UV/ Aging

MMP ﬁ
(degradation)

Procollagen
Nynthesis) ﬁ

uv —> |Collagen Deficiency | > | Wrinkles
Intrinsic aging
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Mitogen-Activated Pathways Stress Activated Pathways

{Growth Factors) (UV, Stress, TNF-,IL-18)
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5 ] ii
ERK c-Jun Kinase
N «  (INKIp38) ~~

\ Growth arrest
Cell growth Apoptosis
............ (-
— DT e )
v Procollagen

Gene Expression (Collagen synthesis)
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! Collagen
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Degradation L_, Wrinkles
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cJUN KINASE ACTIVITY IS INCREASED IN AGED SKIN
OF 80+YR-OLD PERSONS

YOUNG OLD
123456 SUBJ

1 qGST-cJUN
p=.027

-

RELATIVE c-JUN KINASE
ONBLODOON

ACTIVITY (ARBITRARY UNITS)

(19-29 YRS) (>80 YRS)

cJUN IS ELEVATED, BUT cFOS IS UNALTERED
IN AGED (80+ YEARS) HUMAN SKIN

YOUNG AGED (80+YRS)
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INTERSTITIAL COLLAGENASE IS INCREASED IN AGED SKIN
OF 80+ YR-OLD PERSONS

YOUNG OLD
1 2 3 4 8uRJ

-

N«18
{19-29 YRS)

TYPE | PROCOLLAGEN mRNA IS REDUCED IN AGED
(>80 YRS OLD) vs YOUNG (<40 YRS OLD) HUMAN SKIN

Old
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Intrinsic Skin Aging

Mitogen-Activatec Pathways Stress Activated Pathways
[]
~ = =
¥ ERK c-Jun Kinase

| (INKip38) 4
T~ Gagn 4
| AP-1 |

O :

Gene Expression

Procollagen *
(Collagen synthesis)

(*)
‘4 MMP(coIIagenase)] l
Collagen
Collagen / Deficiency
Degradation | Wrinkles

JH Chung et al: J Invest Dermatol 114;117-182, 2000

Why does the photoaged skin have more wrinkles?




ERK Activity was lower in photoaged skin than
intrinsically aged skin of same individual
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JNK Activity was higher in photoaged skin than
intrinsically aged skin of same individual

JNK Activity
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p38 activity was higher in photoaged skin than
intrinsically aged skin of same individual

YOUNG OLD
F B F B
Phospho-ATF-2 e A A
250 W ;
33 200 A
S5
= O 150 7
2 >
© 5 100 A
@ e
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0 1 J

Young Old
Forearm/Buttock

AP-1 DNA binding activity was increased in photoaged skin
YOUNG OLD

Inner Forearm Inner Forearm

<4— Free Probe

Forearm/Inner arm ratio
2.5
2
5
1
0.5

0

Fore/Inner Fold

Young Old = 6
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MMP-1 Expression was higher in photoaged skin

Young Aged
Inner arm  Forearm Inner arm  Forearm
. e )*‘ m ; o
*
[ L
300 4 B inner arm
O Forearm
250 A ’_I_
'S 200 '
=
3 150
S I
s 100 1
50 4
0 P
Young Aged
Chung JH; J Invest Dermatol 117;1218, 2001
Young Aged
Buttock Buttock Inner arm Forearm
Iypel Sy
Procollagen
Ab(SP1.D8)

Chung JH; J Invest Dermatol 117;1218, 2001
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The expressions of type I procollagen mRNA were higher
in the photoaged skin than in the chronologically aged skin.

Aged Young
Young Aged Inner arm  Forearm Inner arm Forearm

Procollagen al(l) § .
mRNA o ".V», R

W G G ov aw

° * —
5 10 = W S 40
R 3 W S 300
2w * ) Z 200
° 4 - S
* 100 se 100
0 0 0
Young Aged Inner arm Forearm Inner arm Forearm
Chung et al: J Invest Dermatol 2001;117:1218-1224
Procollagen a1(I) mRNA synthesis was increased
in photoaged skin compared with naturally aged skin.
Young Aged
Buttock Buttock Inner arm Forearm
5 & F« ied A j l i .
Procollagen - S ]
al{I) mRNA

: - St |
Vl"‘ ?/(

£ o

*%
60 25 |
o2 50 . o 20 I
22 4 ]
i iz
a8 30 ** ag
3 53X 10
a2 20 ]
238 10 r’ 2 3 s
0 ” 0
Young Old Inner arm Forearm
Buttock Oid
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Type I procollagen protein synthesis was increased
in photoaged skin compared with naturally aged skin.

Young Aged

Buttock Buttock Inner arm Forearm

Typel
Procollagen
Ab(PIC)

Typel
Procollagen
Ab(SP1.D8)

Photographic wrinkle grades
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Procollagen o.1(I) mRNA
A. Sun-protgcted skin (Buftock)

Type I Procollagen protein

A. Sun-protected skin ( Buttock)

wi: &
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The level of MMP-1 protein was higher
in the dermis of photoaged human skin in vivo.

Young Aged
Inner arm  Forearm Inner arm Forearm
R i
* 1
300 - — & |nrer arm
950 | r.I,, O Forearm
s 200 | |
8 150 -
S 100 1 -
50 A
0
Young Aged

Gelatinase activity was increased
in the dermis of photoaged human skin in vivo.

(a)

Young Oid

1A FA 1A FA
- MMP-9
— proMMP -2
— activeMMP—-2

(b}
Old
1 2 3 4 Subjects

—s MMP-9
— proMMP-2
— activeMMP-2

UDDev inner arm

150 o Furealm
125
100

7%

activeMMP-2 proMMP-2 MMP-9

% of control
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Type I procollagen protein
in photoaged skin was lower than in the naturally aged skin.

Young Aged

Inner arm Forearm Inner arm Forearm

Type I Procollagen ~ a —— et

120 1
100 1
80 A
60 A
40

B Inner arm
O Forearm

% of control

20 1

Young

Natural aging

Procollagen synthesis:
MMP:

=

Photoaging

Procollagen synthesis: 1T

e 17
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Photoaging vs. intrinsic aging

Mitogen-Activated Pathways Stress Activated Pathways
[ [
~ S 2z
Vv ERK c-Jun Kinase

| (INKIp38) 4
TG

| AP-1_ |4
O '
Procollagen

Gene Expression {Collagen synthesis) 4

(+)
* MMP(collagenase) l l
|

v Collagen
Collagen — Deficiency

Degradation L Wrinkles

Why are activities of JNK and p38 kinases constitutively increased
in aged human skin?

Aging & :> ? :> cJun kinase activity 4

Photoaging (JNK & p38)

ﬂ _—cJJliLn
| ERK activity ¥ | 5 4
0 | AP-1 activity 4 |

J

Growth ¥
Il

Collagen degradation A

4
Wrinkles
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Catalase is decreased in the dermis of
aged and photoaged human skin

Aged skin Photoaged skin

%of activity in young human % of activity in young hurman
200 200
178 T Young (re7) 175 O Young (n=7)
150 f C'd n=9) 150 F 8 0ld (n=9)
125 r 125 | ok
100 + 100 |
75 75 r
50 50 r
25 25 r
0 0 L : !

SOD CAT GPx

Rhie G, Chung JH: J Invest Dermatol 117:1212, 2001

, Chronic UV Exposure J

m
- F s N
v
Epidermis
— e M
Yy
soo Tocol ¥ S0 Tocol  |—> ROS accumulation —Signaling
cat [] asc cAT [ | asc ¢ (H,0,) pathways
GPx UA 22 A
GR Gt ¢ &R Glut Collagen degradation
v

Collagen deficiency

o—————— " > (skin wrinkling)

Rhie G, Chung JH: J Invest Dermatol 117:1212, 2001
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Major Antioxidant Enzyme Activities
in Young and Old Human Skin Fibroblast

% of activity in young human skin fibroblast

T

CAT

8 0td (n=6)

* P<0.05

GPx

H,O, Accumulation in Human Skin Fibroblasts

<Young>

<Old>

DCF Staining

% of young human skin fibroblast

=

YOUNG

** P<0.01
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ERK Activity was decreased in old human skin fibroblasts

Phospho-Elk1

ERK Activity
(% of Young)

* P<0.05

YOUNG oLD

JNK Activity was Increased in Old Human Skin Fibroblast

P-cJUN £ R R

YOUNG OLD

w
8

n
3

(n=6)

JNK Activity

(% of Young)
- n
g 8

8

8

* P<0.05

o

Y OUNG oLD
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p38 Activity was Increased in Old Human Skin Fibroblast

(n=6)

P-ATF-2 | ™ = — —
YOUNG OLD
210 r *
180
_b@ 150
2z 3 120}
2z
§§ 90 r
=~ 60
30 r

* P<0.05

YOUNG

oLD

Catalase increased ERK activity, and decreased JNK/p38 kinase activities

Catalase

Catalase

p-ERK

T-ERK

p38

in aged fibroblasts
0 300 600 900 Unit Catalase 0 300 600 900 Unit
e R WIS Catal e Wi
- pERK | - o m——
G REABR ::“: e T-ERK w -
INK | aiaiii i A
s o
e SRR p38 I W———— s
Subject 1 Subject 2
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Catalase increased ERK activity, and
decreased JNK kinase activities in aged fibroblasts

24hr
0 50 100 20Qunit/ml catalase

2 e ———

ERK | 2 ams S S0 |

Catalase

Catalase decreased MMP-1 expression and increased
TIMP-1 expression in aged fibroblasts

48hr 48hr
Catalase O 50 100 200 unit/ml 0 50 100 200 unit/ml
MMP-1 [ e (1718 [ PR Rp——
120 350
300
3 5 260
€ < 200
(5] (34
s 5 150
# * 100
" ]
a“ 0
control 5C 100 200 un control 50 100 200 un

catalase

catalase
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H,0, due to decreased catalase affects signaling that
leads to collagen deficiency in aged skin

!
— G —

: ? 1
Aging & Catal ROS (H.O = c¢Jun kinase activity
Photoaging = I — ﬂ; E:)l @0, ﬂ‘ (JNKﬂ& p38) 4
U
| ERK activity ¢ | i
0 | AP-1 activity 4J
!
Growh ¥
4
Collagen degradation 4
4
Collagen deficiency
(Wrinkles)
Aging — | Catalase
Photoaging

¥ ERK

Cell growth

prd
T g

| c-Jun Kinase

(INK/p38) 4 |

| AP-1_ |4
v

Gene Expression
¥ (+)
!4 MMP(collagenase) !

Growth arrest
Apoptosis

Procollagen
(Collagen synthesis)

"

v Collagen
4 Coliagen / Deficiency

Degradation

Wrinkles
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