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ABSTRACT

Most of cells in human body need oxygen in metabolic pathways that produce various
free radicals. The free radical can effect the health deteriorations, including skin health which
causes skin aging (wrinkle). There are some substances that can reduce free radical toxicity,
calling antioxidants. Nowadays there is an increasing trend of people consuming antioxidants
such as vitamin C, vitamin E, etc. in order to prevent skin aging process. However, there is still
lacking the data base about correlation of plasma vitamin C, vitamin E with the wrinkle of Thai

people.

Objective of this study is to evaluate the correlation between plasma vitamin C and
vitamin E levels with the facial wrinkle. All 40 volunteers are female, age between 40-45 years
old with Fitzpatrick skin type 3-4. All volunteers had been given the questionnaires to fill in. The
levels of plasma vitamin C and vitamin E were measured by High Performance Liquid
Chromatography after 12 hours fasting. The skin evaluation process had been done for each

volunteer, including wrinkle at the certain area on face by Visioscan® VC98. The correlation of

(6)



plasma vitamin C and vitamin E with facial wrinkle were analyzed by ANOVA and linear

regression at 95% CI.

Results are shown that all volunteers were divided into 4 groups based on the plasma
vitamin C and vitamin E level. The concentration of plasma vitamin C in each group was
55.41+4.812, 46.54+1.370, 40.07+3.565, and 30.36+5.104 micromole, respectively. The numbers
of facial wrinkle were 35.37 £+ 2.205, 35.65 + 2.547, 36.44 + 4.789, and 38.40 + 2.868,
respectively. 32 volunteers were analyzed the correlation between plasma vitamin C level and
facial wrinkle. The result shows statistically significance (p<.05). The levels of plasma vitamin E
from 4 groups were 35.01£5.086, 29.09+1.092, 25.26+1.394, and 20.46+1.879 micromole,
whereas the facial wrinkle were 35.14 £ 2.974, 36.38 + 2.391, 36.37 &+ 3.048, and 38.47 + 3.777,
respectively. Volunteers were also analyzed the correlation between plasma vitamin E level and

facial wrinkle. The results show statistically significance (p<.05).

This study indicates that the plasma levels of vitamin C and vitamin E with facial wrinkle
were correlated with statistically significance. The high levels of plasma vitamin C and vitamin E,

the low numbers of wrinkle were observed.

Keywords: Antioxidant / Plasma vitamin C / Plasma vitamin E / Wrinkle
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A A
INTOIUD Mexameter® MX18
Dimensions: 13*24 I UAIAT
] J A A a A
Measuring surface Lﬁ'umug{uﬂﬂmq 5uaauas (19.6 MITNNUAALNNT)
Probe cable 1.3 tUAT
v
Weight 85 n5u (5auminaude)
3 99 1nau 1dun @Wed (568 nm) 1A (660nm) BUNTUIA (870 nm)

Accuracy +/- 5%
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1.9.7 Visioscan Aoin3esiiodaanimianmiia lunsisedilfiiuniesiiosasises
1n304ile Visioscan® VC98

Dimensions 118*56*48 I5UALAT

yiwitin 250 A%u

Image size 6*8 UAAINAT

Resolution 640%480 pixel on PC screen



Light source UVA (340-400 nm, peak at 375 nm)
Video sensor 1/3” CMOS chip
Power supply 100-240 V AC, 0.3 A, 50 — 60 Hz

Video digitalization unit: Image transfer via FireWire, Interface USB

1.9.8 Cutometer AoiATaaioTanBavUveIAMITY

1A504i1D Cutometer® MPA 580
Dimensions: Device 26%25.5%7 I UALNAT, Probe 12 I5UANAT ngfupimijus‘fﬂaw 2
Haamng
‘Li%ﬂﬁﬂ Device 3.2 N 1an5u Probe with cable 170 N5 Cable length 1.5 1UA5

Power supply 100 — 240 V AC, 1.4 A 50 — 60 Hz, Interface USB

1.9.9 Corneometer ﬁam?mﬁaﬁﬂmmcﬁwﬁummﬁawﬁq
Lﬂ?ﬂﬁﬁﬂ Corneometer® CM825
Dimensions: A71187 11 [udning ¥1miin 41 nd
Measuring surface 49 s NNaANAT
Measurement frequency 0.9 — 1.2 MHz

Accuracy +/- 3%
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¥ v 9
reactive oxygen species (Davies, 1995) Gd]ﬁﬁﬁf)‘lgi,l‘.aﬂﬁizﬁlﬂﬂﬁuﬁmiﬁﬂﬂﬂiﬁmﬂﬂizﬂﬂum’i
1 v W . =\ =1 1 9 a = P [
%¥31NOUIIOUAS (Morris et al., 1998) UMsANMINUNIA Y Yadasziilse Temineglny
Tsanamenne v UNTzUIUMIY3 uade lulinsnuufisananeinuanyilasassves
k)
= wvAa 3| . - . . -
DR R EF IR zm‘nﬁ”lu@mﬁ [T REISIAT) prooxidant, oxidant %30 antioxidant (Bonnefoy, Drai
dy J 9 a ) Yy d A 1o
& Kostka, 2002) uenainiinuaisaiueyyaddse lulaiise Temidisauatidnaisoyya
4 [
dasziniy uaderei ldarseyyadsaszluswnmesglussauiuzandnaie  (Rhee,
2006)
1 =1 [ Y a 1 ¢; d! o Y a A d? [
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H181891Ne501Yada5E (Free radical damage) vz dawaliinansmevesiaumad (Delayed
. : { . .
wound healing) Turiynaassntoguay lunynaao il ummi (Anamika, Rasik & Shukla,
2001)
a a . . a a I a )
ITU (Ascorbic acid) HazIMNUD (Alpha-tocopherol) L‘]Jl!ﬁﬁ&ﬁi!’e)l@ﬁ@ﬁiﬁ/ﬂ
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Y I
(Oxidative stress) (Young & Walker, 2008) a9uumssulsgmuormmsidiasduoyyadased]
Y3z Tomilumstleanuassed uazdunuimlumsileaduTsan1amenis 9 (Fang, Yang &
Wu, 2002)
a 1 I [
asdweyyadsaszutiuilu 2 Uszianlduniou e (Superoxide dismutase, Catalase,
. 1 ] Jd A a a A . . . ) =

Glutathione) waz i lanen T MU D) (Wikipedia, 2009: Online; 1l52nes INIFNUY,

2547)
2.1.1 Superoxide dismutase (Wikipedia, 2009: Online)

o, — Superoxide —» Hydrogen peroxide —» Water

SOD Peroxidase Catalase

4 = a q'.: o aan [ A ] 9
!,“]faf‘]Qjﬂﬂﬂﬁ@\‘lﬁ]”lﬂﬂ”l'JzLﬂiﬂﬂﬂ@ﬂ“ﬁm%uiﬂﬂﬂTﬂaﬂiﬂTﬂULﬂi@ﬂlTﬂﬁTi@?H@L}Ha

a A g s A a a A . - = . .
dasenduen las] LN@LﬂﬂﬁTS@H&Jﬁﬁ@ﬁizmﬂu Superoxide (O,) &U Superoxide dismutase

(soDp) Mwthiulasumseyyasaszaananlfiilu Hydrogen peroxide (H,0,) Fefigndlu

U

k4
% o

mMsiiaetiosnd azAoa 1Nl Catalase gt 1miNLlasu Hydrogen peroxide (H,0,) 14
& J . ¢ oof .

e uii (Bannister, Bannister, W., & Rotilio, 1987; Zelko, Mariani & Folz, 2002)

4 1 [] o’t:' 9 a g’ J T
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= a [ Y = ~ A 1<} I s 4

2005) NanzUNFUASY NoAd 90 uuantla nioman iuesnlsznou Tuuyyd

1 . IS ~ o 3’ J A <

WU copper/zine SOD Wugdununnyludelawea (irluerad) yagi manganese SOD 13

A R R T T R A =

sunvuinulnluTasaewese Fuiludrudngnga Imsanrlunyneassiaiagiuuil

emeraana liuiu (Melov etal., 1998) Tun19959ITIWHUNVIA copper/zine SOD (SODI) 92

Y

9
%
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YNAUAI LAaZWUN ﬁuﬂﬂlTﬂL@ull%iJ

o

AAa " 9 1 a J = =\
1H3a0g lduatinensanimasgnienie saudansiiongd
v
o o
soD lushuenadaziinansznutiosu1n (Ho, Magnenat, Gargano & Cao, 1998; Reaume,

Elliot & Hoffman, 1996)

2.1.2 Catalase
< H < & o {4
Wueu'laiAti Hydrogen peroxide (H,0,) 1fluensdsdu vxsimihiin/asu Hydrogen
. & a < 3 o
peroxide (H,0,) 1#nanaifluimazoondiou Taolimanviouusniiailu cofactor (Chelikani,

Fita & Loewen, 2004; Zamocky & Koller, 1999) dausiinou laitaziivnumdrdnlums
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o 1

A J o oA o’dy . A A (=Y
i 1,0, ualuauiidluTsanssuiugnuniaou laiil (Acatalasemia) w50 Tunynaaoai luil

o laralil liRoadananee1n 53118 (Mueller, Riedel & Strmmel, 1997; Ogata, 1991)

2.1.3 Glutathione

Usznoudie Glutathione, Glutathione reductase, Glutathione peroxidase (GPX) Hag

. . Y v A A AAa <
Glutathione S-transferase (Meister & Anderson, 1983) n'ldludad iy uazdaliFInvinaan
4
(Creissen, Broadbent, Stevens, Wellbum & Mullineaux, 1996; Meister & Anderson, 1983) 1o lasa]
Y A A o Y Ao o . . =
GPX sznoudledaiion 4 ozaon MniNMIa H,0, ttag Organic hydroperoxide GPX U

3 A A ~ =1 a a ~ o w
naeguny (Isoform) GPX 1 Wugduuunimnnngauazilszansmmunningalumsiia
d‘ = 4 =) \R= aaa 1 = a
H202 HUNAADINUIN GPX 1 N@Tfﬁ]ﬂ‘ﬂﬂﬁ (Ho et al., 1997) !L@']Mﬂgﬂiﬂfl’)@ﬂﬂ?’)gmiﬂﬂﬂ’ﬂﬂ%

199U (Haan et al., 1998) luvaizii GPX 4 Wuguuniis1da lipid hydroperoxide ld@aiaa

a

a a aaAa A ~ L4
2.1.4 IMUUD (INNLAY AIUYNTULAT, 2553: ’E)’E)ullﬁu)

a

=1 1 9 A v a 9 Y
UHAADNITAINNIZAN HASTSUUTUNUG IFTNATNYNAY

[

o ya <
W M ldHIas HuLA s 9
a a ] I '
Aeniiue tuseeniu 2 ngu
. A . oA Y 1 dil v Jd 09/ Y
2.1.4.1 Proformed Vitamin A (Retinol) Lmamwu“lmmmaﬁm sy i uauan
. . 4 o Y 1 9 A I a Aa
2.1.4.2 Provitamin A (Carotene) maimm1:;151@mﬂmuﬂasjmﬂmmuum WY
WINIUANEA1 9 19U uATON AN Tul
4 a a U ) 2 .
Uiz Towiveiaidue ldun $1e1159a1007 wazud lsnanianounalsau (Night
. ! Y =) < 9 Y Y 1
Blindness) %281vn3zqn mu Ay azmlonuaanse as19nnuaumulnssuumiels 5elu
(FPIVDIAINT T AAMTONEAUUDIF LAz FIvaUInANAT unasiaiue laun Anma ldniid
= Y = 9 =\ 9 =) 4
Maee du uad taz@endy msrzliuawa lsiuuazun Isueesa

FuaTIwINMTVIAINTIeNeInU Tsarvita laun Fviats weruniu 1 T

a A A
AALTDDU

2.1.5 InAug

Tudmsiasuadiaduloasaanoy wuhlumamizdes Il Tusuaiad 3aius
amnsanszAumsasunoaanau @ (Peterkofsky, 1972) wazanuaimisalunsnszduns
a2uneaamonluwad I Tusvaradi Tﬂa'ﬁmﬁu%"lajeﬁyuﬁ’m184611@«%5 (Phillips, Combs &
Pinnell, 1994) c'f;qﬂszmuﬂﬁa%'nmaamuﬁqﬂa'n%ﬁwmmw%ﬁ“lu%umummﬂﬁﬁ?m

lansengaiu (Hydroxylation) U84 Tnswavaz lagasgan (Propyl and lysyl residues) (Kivirikko
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& Prockop, 1967) %wﬁuc‘ffﬁqmmsmﬁmmiﬁuﬁﬂisu (Transcription genes) Tumsadeneaan
UMDY 1 uag 3 JUAINIY (Geesin, Darr, Kaufman, Muard & Pinnell, 1988) Sanainiudiiy
anuansovedou lrilansendiad (Hydroxylase) uamﬁ'mzﬁmm procollagen mRNA
(Lyons & Schwarz, 1984; Padh, 1990)

a o

=\ = 1 a A Aaa 9 9 o A A [
NﬂTiﬂﬂHTWTJ'JWﬂTi‘Vn'.]@]1111!@5‘1/]GIULL"’IJ‘L!GL‘HEjﬁmﬂlﬂﬁﬂﬂﬂigﬂnﬂﬂu INUIEAVTT

9

[

UEINTIN (MRNA level) YDINDADUIUTHA 1 11ag 3 uamﬁ'mzﬁu Tissue inhibitor of matrix
metalloproteinase 1 mRNA (TIMP-1) (Nusgens et al., 2001)

Gluﬁ’mmiéfmmsawaﬁmz WU Ascorbic acid phospholic ester magnesium salt
NINaATERIN1IIATEABENFIATY (Oxidative stress) aANTTHAUDIN TatTios (Telomere
shortening) LALAANTEUIUMIFIIVOUTAA 1T ADANAAD (Kashino et al., 2003) IMIANEI
wuIInmiuagelnileawad (Cytoprotective effect) 310 lalasnunlosoonlod 1dan
Amiud luaad wagﬁyﬂq"lmuma1aﬁﬁﬁmq (Aged human fibroblast cell culture) (Davidson,
LuValle, Zoia, Quaglino & Giro, 1997) uazfaansalntlousadiimiuniialuded
(keratinocyte) 91nM3iae lassedsans1 1 Telaawtiae (UV-A) (Tebbe, Wu, Geilen, Eberle,
Kodelja & Orfanos, 1997) u’e)ﬂﬂm‘ﬁW‘UﬂW Red orange extract G? 9152n9UAY Phenolic compounds
wagdmiug asadedliasniifannssdsanllenasiad taz Taommwizodieis
ARmFuUMIsImUaz MBIz woW INGa iHsnansiliznoudana i fudiniaiia
ﬂTJ%LﬂdSEJWJFJﬂGQ]ﬂW]%WUENLGHaﬁ (Cimino, Cristani, Saija, Bonina & Virgili, 2007)

= =

Un13ANEINDIINTIH  magnesium-L-ascorbyl-2-phosphate (91119118109 Tuny

U

naapaiuineuduAasidsans 1l laaaviial (UV-B) 923518aA010130 NI UNIAINITIN

[

NAINATTUR LA (Kobayashi, Takehana, Itoh & Ogata, 1996)

9
v

a a = 1 9 Y 1 a d‘dQ a =
mmum”lnmmmﬁimm"lﬂ“luinma muumamimmmwmmuumqq

o @

U UMIaMTIRas13 00 (Wrinkle) 4aAMUNT 108aAIMITaiIfAnINNZUIUMTH5
(Senile dryness) (Cosgrove, Franco, Granger, Murray & Mayes, 2007; Grumman, 2008)) %ﬂﬁgjﬂ N
Unflosfmifesninidsann llemasududimsdiylunsifanszuazdin aduaue
(Mottled complexion) (Grumman, 2008) Y11AANNABINIATLFARMLATAY The North

a 3 1 U

American Dietary Reference Intake A 90 HaansuaeTu lumu 2,000 UadnTuA0 U (United

States Recommended Dietary Allowance [USRDA.], 2009) 4a£u11AANNADINITINTUT N D

HearuTsndniladnilane 6.5 Haaniunou (Bartley, Kerbs & O’Brien, 1953)
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2.1.6 IMMNUD

v v W '

mshamiduddasnosyyadaszued1ury 5eddans 1 Tema Tolausgirli

= 1 =S ] v

MANSNI09IMAUD0E 1T Hod 1Ay (Packer & Valacchi, 2002) H¥3n13NTTzAUINTUD
a a o a Y I @ ]
(Tocopherol) Ubiquinol-10 ERERINIG (Ascorbic acid) a1 lummile aziludltauennans
el nsengnlyeonsa¥uaINa150UYadase (Free radical chain oxidation) 1ag Singlet
oxygen dependent oxidation (Yamamoto, 2001)
UnmsfAnymunasieeyyadaszaamsaudulenoaansu uazmiumsaiialna
TaaoviiTu'lnauauy (Glycosaminoglycan, GAGs) %4141 1A UNTLUIUMIFTINHIMITINAR
MINUAAA (Photoaging) d15A MO AdATZoU AN Catalase 11823A1HUD (Alpha-tocopherol)
waetlosnumanamsoyyaddsyaaz Ui ldinamsuldsulasveudulonsaansuuas
lnalnaezilulnauau (GAGs) #4na13 (Tanaka, Okada, Konishi & Tsuji, 1993)
a Aa A o 3 Y A = 5 . . &
Iniudansadudaniinvesldsdulamad (Protein kinase C) UaLAATEALMS
L4 G 1 = v . . .
uaaseenvedeu lminoaaidud (Collagenase) Tae'lilasuuilasseauues Tissue inhibitory
. ) 2 g 9 A A A y o y
of matrix metalloproteinase-1 cm‘ﬂumu"I,clm“lu!,uaLﬂfmﬁmﬂumﬁmmﬂmu%ﬂaaamu
(Ricciarelli, Maroni, Ozer, Zingg & Azzi, 1999)
nuNIMNud¥IslnilosiIniiennazinSenoonFA%Y (Oxidative stress) 910
4 = A <
NTZUIUMITFIULDININUAIAA (Photoaging) 1ag Tuanamuaiinazrtininiemeniilu
1 Pl '
Mshlgnidiveyyadaszuazaamsonidulaoass Tasmnized1egalguantiany
{ A [ [V <3 1
ATTUIUMITFIINNIIVIN VU EIUAA (Nachbar & Korting, 1995) @4921Hiu1a3113
o a a A a o U a @ I~ [ 4 1 Y A 1
Fuilsgmudaniiug 1200 uwesuFULUagia (1U) NnIwdunar 1 ddamiszyeliua
Ysmnaasidosnganildinaeinisuasiinamis edrefitfiod say (Minimal erythema dose;
I Aa A 1 a
MED) 910 60 111 65 V0NN UAIUAT (Mireles, Galindo, Huerta, Trujillohemandez &
Cortes-Franco, 2002)
Y a v A Aa A 1 csjl 1
Tudumsdnilesiianiie 3a1iud (Tocopherol) @1wN5adUTs COX-2 activity Taeli
A 9 @ Z I Y a £ I v o Y a Aaan
Merdosnunuantiamstuasaveyyadasy ¥3 CoX-2 wiazluarilmnalgnsesinis
v
ONAUIINMTTURN LS (Barly photo-inflammation) (Konger, 2006) 180910 HEIWLI1IA1NY
~ @ = va 9 a 3 . . . v
o lugmamuazmssulsemuiiguauiiadumsinenzi5e (Anticarcinogenic) Hoarumaduan
(Photoprotective) 101 Skin barrier-stabilizing properties (Thiele, Hsich & Ekanayake, 2005) {agW

Y
na'lnmsinilesriamilannmsdudauaauaa Taon1s§udIn13H1911u83 NADPH  oxidase
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4 v 1
[ . [ a . . < -
Yoaru IL-8 up regulation HAZYUVIINITIWY AP-1 activation Fuiuwauinnmsduiased
dans1 I Teaariiam (Wu, Gao, Dinh, Chen & Fimmel, 2008)
= =3 1 Yo A A Y ~ o . a Aa A
MﬂWiﬁﬂ‘HWWU’ﬂﬂﬁul,ﬂi“U’m‘Viﬁlﬁim%ﬂ‘iZﬂ@Uﬂ’JﬂlLﬂI‘i%uﬂﬂﬂ (Carotenoid) IMTUUD LAY
A A ' o Y < Aa o . . A a
FALUU ﬂzmwﬂwmmmgmiz (Roughness) uazﬂmﬂuﬂ;ﬂmmwm (Scaling skin) NNADN
4
ATTUIUMITFIIAUY (Heinrich, Tronnier, Stahl, Béjot & Maurette, 2006)

9 @

1 a o -4 { o (% o
Dunn et al. WUNEHQeonuailszsudou 01g 40 Jaulalasumssnuideens luu

4
wd lasnuinalunisilesiunsinasisesnazdine (Dunn, Damesyn, Moore, Reuben &

Greendale, 1997)

2.1.7 UszansmnveamslasuImAiudsnnuIniud

a a A 1 o Y vAa I 9 a a a A 4?

gz annsarei lvgaauia lumstluasdueyyaddszvodmiudIINYY

an 4 I { ) [ [ a
TaeM33829% Tocopherol radical 11111 Tocopherol sam1sntinaumnldnodueyyaddase ldon

v Y
(Packer, Slater & Wilson, 1979) #iamwi 2.1 asriulumalfia msldiaiugsmnuiniiudee
=\ a A a v a sldal dgl [ 1 [ a a A [
Hlszansnmmsdnilesdamisnneyyadase laasiu dugumssulsemuIandugs iy
a a = a ol = a a 2 = a o'/ . . %
ANuD s uad YUszansamnlumstamsniznssnoonsaty (Oxidative stress) MR
o J § a @ Y]
Fainaane ¥alsziiulae msiaseen Glutathione, Glutathione reductase, Glutathione peroxidase
1182 Superoxide dismutase (Ashwani, Anju & Bimla, 2000) MSNIMUUFTINAVINUUD 11
v J v v Ao a Ay yAa 12 a A v v Ao a
Fanaasrziloanusiddani hlewawiall 168 uadamiudiestusidsans lhleansiiae
1 Aa a ' v o w . J '
ladni13amiiudedeiitiod sy (Darr, Dunston, Faust & Pinnell, 1996) lunyndwuiinis
[ a a A [ 1 v Aa a A [ 3 A Aaaa
SuilsgmuIaniiug 1 nsu 3mAVINTUD 500 IU apduilussazna 3 @ou dunsnaniljnse
S w

a 9 A a v Ao a any o a a .
N'JllﬁlllLﬂﬂ%LﬂﬂﬂWﬂiQﬁ@a9511’319!,@@611‘1'!@‘]_!”1?]@81\1%1!fJﬁ'lﬂfUu Iﬂﬂﬂi%muﬂ'lﬂﬂiiﬂm Thymine

dimmer JuAM1aNana (Placzek et al., 2005)
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ULTRAVIOLET

Free radicals
Vitamin E Cycle a Tocopherol
o Tocopherol radical

Semi - ascorbyl
radical

Vitamin C Cycle Ascorbate

Glutathione Thioredoxin
Dihydrolipoate Thiol Cycle Gutathione
Thioredoxin Disofide
Lipoate
NAD(P) +H" NADP)H

mwil 2.1 mshnuswiuvesmsdueyyadase

b4
o =<

v Ao Y 9 a 2 1 =~
5\1’?(@'0{5]5111’)1’(’)@G\ﬁnﬂii]‘l/]ﬂﬂ’i‘iNﬂ18ﬁ51ﬂﬁ1361§3§la@ﬁ5$ﬂ]u Iﬂﬁl‘ﬂflllﬂiﬂ\?fﬂfﬁﬂgll

S 9 Av ad a

na lnmsflesiuTasms 14aaiiug Iaiud ngd1InTou edmiudsudianasouddszain
a = Y | . £ 1 o w a

msoyyaodasy sxlaoudues iy a-Tocopherol radical #4 luamisosidamsoyyadese

12 a o . { [ 1< o
1880 uaIniiuda1nnsai 1y a-Tocopherol radical 1asunay'lUilu a-Tocopherol 1117114

Aa o { I
Tumsdueyyadase 160n Tasordongd1InToulunsildsu Semi — ascorbyl radical 15lu
Ascorbate
v A o a A 9 [ Q’ = a A

wennnMsnilessidsansilileanytiatiuda feamnsanuidsedniainns
Yoarnussdsansilloanviiae 1d8nA18 (Konig & Ring, 2005)

= = 1 [ a a A v A a A A a A Y

IMsAnEInuIMISudsemuiaiudsiusuianiudansamulsunauasites

4 o 4

= Y a Aa @ .. ' A o o =) = @
NganmInnan1suaINAIma (Minimal erythema dose) 9819UUITINNY wenfSeumeuny

q
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A A a a Aa 1A

N155UY5EMUINNUFHTDINNUDOI1AY7 (Fuchs & Kem, 1998) tiazwun155ulseniu

a a a o

AmiudsawnuImiusidunar 50 u awnsatlesnumsnagiquiummiznusnurImi
{ a v W a J
MAAINMITURALEI01MAE (Fuchs & Packer, 1999)

2
AUMIAANIINNTITOENVIINS THHYNAADI (SKH-1 hairless mice) SUeNIAMOYYA

A A a a A A

a A a a = A A s

daseNlaIUNguYDIMNUT InNUD WaluIuea (Pycnogenol) wazdniany lsaeoea
[ [ qaj v A @ [

(Evening primrose oil) 1agm3s5useniu waanniumessdoansileaaidluszezinan 10

@ 4 qul 1 o L4 Ay ya 1 AN Yo Y a @ 1
ﬁﬂﬂﬂ’i 3 ﬂi\i@]’(’)’ﬁﬂﬂTﬁ waﬂ”lﬂﬂaﬂluﬂquwym"lmum‘imuauy‘aaaizmﬂanmmmaﬂ

v d’ = g 1

4 1
Fseeinannssdoaniihlenaldedsiived waliofeuiungualuau (Cho etal., 2007)

Q q

9 9 IS= Y a 1 Ya A A a a A ~ =
ATUNITHITUNATLINATUU WiJ’J"Iﬂﬁiﬁ’J@ﬂiJl!% IANUUD LASHHINDU 11&14616@1‘1/]@61@0

'
9 o =}

o Yo J o Jaa .. ' S o

Ml wsadwar Tugedniilath (Dopa-positive melanocyte) anasod1elitiodniie
=) [y oA Ja a A L} =2 v 1 A Yo A A AaAa a A
L‘VIfJ“]JﬂTJﬂQiJ“I/Iulﬂ’JS?IWNHGﬁ@fJNLﬂEJ’J uazwmﬂmquwgmmm"lmmmuu% INMUUD LA

o [

Fanouni 19 Melanin content Lo Tyrosinase activity 889081901 o1 © (Fujiwara et al., 2004)

2.2 T390 519R 1A (David, 2008)

o 9 A

a o L A 3 [
W’JﬁuﬁVﬂﬁuTﬂﬂﬂﬂ@ﬂﬁ’Nﬂ']EJﬂ']ﬂﬁ\iLL'JﬂgﬂiJﬂ']fJu@ﬂ Lﬂulﬂﬁ15ﬂ@ﬂﬂuﬂ’mﬂ18ﬂ1w N3
9
Anio AUAURUUYN SUANNSANdUAE (Sensation) TearuduastenInieddansililomea
1 ] Y A A~ =] ng/ Aa A 9 ng
GIfrJﬂiuﬂ’lﬁ“ﬁ@llll“ﬁlllu@w@iu@u‘]JT@LLW'Q UANUNUININUA 1.5-4.0 Waalung ﬂﬁgﬂﬂﬂﬂﬂﬂ RE !
A
G
2.2.1 FunHaNINI (Epidermis)

v v

[~ o A 1 @ A = J v A . 1 J
Wusuneguugaanni 22 Ueosadsznounan Ao keratinocytes  3&WI1ULDD

=\ Jd 1
keratinocyte WIKDAAAN €] UNT a'laun melanocytes, Langerhans cells, Merkel cells (461 lymphocytes

anurunlasmagszana 04 84 1.5 daamas uanaanu il luudazuSnauedsiame il

< Sy . Y o o
pomiu 4 ¥uldun basal layer, spinous layer, granular layer LlQ¢ stratum corneum Fuduru

'
Y A o w

Y
vuga Inihnddglunisdaflesinmis Jesdumsgudeii uazflesdunisduriuues
MsazaeawnadouneueniIgiene Tunedinvess umenamianuugudhiie dui

Y
LUAINITIDN 1 FUAD stratum lucidum
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2.2.2 FuHaN (Dermis)
Y Y

| { v o J @ . .
iWhusuiogldasunmiaiing osdsznoundn fie collagen 1 hair follicles, sebaceous
9
glands, apocrine glands Q¢ eccrine glands S’JZJ’EJQG#’JEJ wenntudelivanadon aon

09; 3 o &~ 1 :1‘ 2 [
dnnaswazdulszanmiuswauin iwaanedluduii1dun fibroblasts, macrophages, mast

9
[ [ o

s A o a gy Y Y A A o A 1 a ]
cells  LASLFAANNYINUITUUYNANNIU FUNRUILNUARUINNGINUANNIAHYUUDININ U

a
2

iesnnisznevlidae iduloneantau iduledaraau uenviniidelininlunisaiuqu
guugil FUANNS AN FouuwuAINI
I < g o = Y . .
Furiaiusseaniu 2 suaininn 2.3 1aun Upper papillary dermis (@& Deeper
. . 09/} . . Y v o Y 1A o
reticular dermis WU reticular dermis ﬂizﬂa‘umaﬂaaamumuﬂmﬂumu%mmﬂﬁmﬁmm
9 Y 1
fu nazdanadusov  idulenoanivu FuagaAaaen U hypodermis Fauonainiulag

fibrous connective tissue

Sfrﬂ“ﬂ'ﬂ cornenm v
W e O

L = S
Stratum lucidum T g iy S,

Stratum granulosum "‘-—‘?‘_‘h

e GRS

Stratum basale

© gnne _rats

v Y
M 2.2 Taseadan1eiimisdu Epidermis
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Drermal papillae - Epiderrnis

Cald receptor

+ Derrnis
Heat receptor _q

Blood wvessel
|

Connective tissue |

F Subcutaneous layver
Merwe

Fat lobules
| Arrector pili muscle

Sebaceous gland
Sweat gland

] Y
7MNA 2.3 Tagaad1amaviaiady Dermis

v
U

.2.3 %Y Hypodermis (Subcutaneous fat 130 Subcutis)

N

o w

Y A I~ 1 % ya o [l I~ A [
”HLlTV]’(?ﬂﬂillGluﬂﬁl,ﬂuuﬁﬁ\‘lﬂﬂ’iﬁuﬁ31/‘]61\1\111!114N’J’l’iu\iﬁﬁuﬂu W ieugnu

g

ZD

A % o % . dy A A o
NINITNUNISINDUIINLIINTIYUDN ﬂigﬂﬂ‘ﬂﬂlﬂ Vl"’l]ilu (Adlpose tissues) UALIUDIEDINYINU

NodA U819 1AW 9 (Loose connective tissues) IUUABZAIUVDITMETTIUIUNINT DY

G

9 1
uAnANY uenaniideiivasadeavuialua) iduisgain hair follicle azApUINID (Sweat

gland)
2.3 @

11119M1% Fitzpatrick Classification Scale IagWarsandnyazdnuazilfnserdents

v @

UHALAULAAAIAT5 19N 2.1 (Richard, Hunter, Savin & Dahl, 2008)
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@15199 2.1 an¥Uz AW Fitzpatrick Classification Scale

Skin
Skin Color Characteristics
Type
1. White; very fair; red or blond hair; blue eyes; Always burns, never tans
freckles
2. White; fair; red or blond hair; blue, hazel, or green  Usually burns, tans with
eyes difficulty
3. Cream white; fair with any eye or hair color; very Sometimes mild burn,
common gradually tans
4. Brown; typical Mediterranean caucasian skin Rarely burns, tans with ease
5. Dark Brown; mid-eastern skin types very rarely burns, tans very
easily
6. Black Never burns, tans very easily

9
o =

@ a [ aw
HNBLTA. ﬁﬂ‘]&lﬂ!%’ﬁﬂ?@ﬂﬂ Fitzpatrick Classification Scale SISIAY 6 111 Gluﬂ1i')ﬂflﬁ alnan

]
= [ a

preauAsNlanyuzAMUUN 3 (AInT Aeemsdudduaauaanal lud

S a Ao

< o ' { < i
inFemdandeailuuiense nazaee q Waswludunuld) vazuuun 4 @i

Y

Upnsomemsduiauasuaaudi linessy ndinTou naznlaswiudunuldhe)
2.4 NITUIUMTHFIINININIG

=2 Y A a o . . o 4
WlﬂﬂﬂQﬂ?iﬁ@ﬁﬂﬂlﬂﬁﬂu’lﬂq@ﬁﬂﬂl@\‘lN'JW’LN (Maximal function) Iﬂﬂﬂ’)ulﬂl“h'ﬂﬁsllﬂﬂ

Q
Y

A Ada A A Y J AN o w "o ' ' A a '
ﬁ\‘m%’mmaﬂﬂaﬂﬂ’JEJunJlli]%iJGU@]MﬂﬂGl,uﬂﬁuUQWJ Lmzﬁuﬂiﬂﬁqml‘]ﬂﬁ]mim"}i NnLIgnNIN

U

Aa o ] I 1
replicative senescence ATLUIUNITFIIMNEIMIIIeonlY 2 Uszinn llgﬁlﬂ (Elson, 2005;

Yaar & Gilchrest, 2008)
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2.4.1 Intrinsic aging

a

<3 a 4 o o a
WUNTZUIUMTYIINNTTTNEIA ﬁuﬂﬂﬂﬁﬁllwu‘ﬁ: MNANNNITASANTITIDYYADATE

Y

=) 1

Tusne inEunadiony 25 I msairudulensaaiauasas iduledaraauiinnutang
Y [ o 1 I ~ <3 A Aa v Y 1 o
uegad ualuorgasnarudumssnnazmumsnasunlaimsimiiaisaular dnvae
= 9 IQy = . . a 1 dy
yosmslasuuilasldun 52500021009 (Fine wrinkle) HIU19 VIAANFUFU V352 (dryness/
roughness) v 1@A11T9an04 1M3DBAANRAY Actinic keratoses AR I aNaue (Freckling,
lentigenes, guttate hypomelanosis, diffuse irreversible hyperpigmentation) Stellate pseudoscar
a v A U =) d‘ 1
HINITIAAMINBAYgY THUasU N3
A A A 9 ] a . . [
na'lnmsinade Wosmeldnmsmimarnuuuldeondiou (Aerobic metabolism) 1
a a 9 I [ 1 = 1 ] o
Ifinamseyyadaszazay FeeziduduasieaoasdiiTuanalusemesu a1swugns sy
1 Y a A a @ ! Y
Aawaliina senescence HIDMIABUVVDEWON INT A sUUMIToanUvDIT19ne Taaldans
v Y v '
AMuoyyaddszanaInINeIgNMNIY Bnnenuasalumssenuauasnugnssuign
Manedaanaddie (Yaar & Gilchrest, 2008)

Taena lanunuuniuveudulensaansuanaidesas 1 a1l druduleasaanay
~ A = ~ v Aa a s 9 £ = o Y a Qy
NwaevzumMsEesaINAnlna Insasradulensaauauuuy 1 uag 3 anad YNan111HnasH

v A
soouuAIIe luduvsuduledaraduiiuinisanasuesd iuauLaz v g UFUAIUVDINIT
Ma1eve9da1aAn (Fragmented elastin) ttazlimsazavvenaFonvusnandule ilvinms
danguI0IHIMIIanAY

I~ d' o Yya v A ] dy d' Y 3’ 9
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M3191 4.1 (A9)
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Scatterplot

Dependent Variable: visio.f
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Pearson
-.216 -.083 -113 229 .080 .180 -.261
Correlation
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U (AN) 32 32 32 32 32 32 32
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Characteristic nguii 1 ngui 2 ngufi 3 nguit 4 59
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o1gman(l) 41.6+1.51 42.140.88 43.2+1.87 42.841.99  42.43+1.68
SD.
BMI (kg/m’) 21.6543.75  22.69+3.302  22.93+2.488  20.46+3.004  21.93+3.20
1

Tsadszdrdaanu)

i 7 9 10 10 36 (90%)

-3 3 1 0 0 4 (10%)
myduraLan (W) 27.0+19.89  33.1421.20  40.0428.40  50.5429.67  37.8+25.86
Ysinamsaini wA) 6.1+1.85 6.341.23 6.142.03 6.2+1.48 6.2+1.62
WSiamsuenE ) 6.9 +1.10 7.140.69 6.3+0.92 6.6+0.76 6.7+0.90
quuyﬁ' anwddand) 4.9 £15.50 0.1+0.316 0 1.5+4.74 1.63+8.041
ﬁmmmaaa&uﬁ’;ﬂﬁau) 3.6 £11.38 0.5+1.27 0.6+1.89 4.2+11.33 2.2 £7.98

sudsemuemsasu(nu)
AU * 701 9AW)  1(3N8AYN) 210 7AU) 0N 8 AY)  10(31.25%)
AMUUD 5 1 1 1 8 (20%)

Jaeulmianiu 3 0 0 1 4 (10%)
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M9 4.4 (719)

Characteristic ngui 1 ngui 2 ngun 3 ngui 4 39

AMWATIAVING

LRSRIGIN

“lainSon 3 1 3 0 7(17.5%)

-nsealuna 6 9 5 8 28 (70%)

A3 EALN

1 0 2 2 5(12.5%)

T¥asunuLan (AL)

dog 8 9 7 7 31 (77.5%)
1¥asu3miud(aw) 1 2 1 1 5(12.5%)
1dnTutige (au) 8 7 7 8 30 (75%)

Winerg.  M3Us Innennsdsuiniud lalddeyaveseraadingsiuau 32 auiniun
a A = | 0911 A =] [ Y 9 a a A
AATIHINTUFINITY AGUA 1, 2, 3 waz 4 UszAuaNuInduveIniualy
aoAnaY 35.0145.086, 29.09£1.092, 25.26+1.394 11ag 20.46£1.879 micromole
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H 1 (% 9 9 a a { 1 { 1
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1 35.01 +5.086 35.14 £2.974 10

2 29.09 +1.092 36.38 +£2.391 10

3 25.26 +1.394 36.37 £3.048 10

4 20.46 + 1.879 3847 £3.777 10

39 27.45 £ 6.051 36.59 + 3.204 40
T Ermor Bars show 95.0% Clof Mean
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“
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I
> 36000 A8

34.000 = -

I I I I
1 2 3 4
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v v v Y
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4 o aa . . 4 v o v a a @
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Scatterplot

Dependent Variable: visio.f

Regression Standardized Residual

Regression Standardized Predicted Value
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40.34+4.216 Tunqui 1 tag 2 MUAIAD INBURD 43.09+6.088, 43.54:4.821 Tungui 3 wag 4
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l ] dy A a 9 oA v A a A A VoA = 9 ~

MANUENFUAIVTNURINNgUNNTEAUINTUD Twdeaga (Dqui 1) Buud Ty
= 1 dy A 1 " AAa Aa A A ° v VoA 9 1
nanNugNFumasunnNnguiiIaiud ludeadind (ngui 2, 3, 4) TAun 37.08£10.210,

36.20413.967, 34.3046.841 1z 33.35+5.123 MudeU uailleiaTzHiFaaaudnuin il

4 1 ~
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Y
A A A o

9
ANIANFUAAUSNUAB YenguIniud Wa 4 ngu hillanuduiusfusdwiivedvaymeana



H J { Qy a < a a 1 g a a ] a 1 1A a
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PR g:so. $:so. g so. z:so. 3o & so. g so.
1 40.38+4.585 214.67+55.275 233.43+69.274 37.08+£10.210 39.2148.557 74.99+12.680 81.354+7.652
2 40.34+4.216 206.09+57.809 211.93+46.152 36.20+13.967 40.78+7.980 76.48+7.434 82.99+11.518
3 43.09+6.088 189.29+40.116 207.73+49.404 34.30+6.841 38.90+£8.611 71.90£12.922 82.54+4.839
4 43.54+4.821 203.34+60.813 231.49+53.585 33.35+£5.123 41.48+12.843 75.04+11.586 82.48+11.270
33U 41.84+5.013 203.35+52.788 221.15+54.396 35.23+9.390 40.09+9.378 74.60+11.056 82.34+8.900
Pearson Correlation -.262 019 -.066 172 .002 158 -.093
Sig.
.103 906 .687 288 992 329 570
(2-tailed)
U (AN) 40 40 40 40 40 40 40
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