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Figure 3. Human pigmentation—the main skin types: African-American, Asian, Caucasian, and Hispanic (left to right).
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UV is culprit for the development of skin cancer.
Chronic UV -actinic keratosis, squamous#Ik .
basal cell cancer, intermittent and intense UV
exposure melanoma 2 {1 257

UV Accelerates the photoaging wrinkling,
dryness, telangiectasia(E 41 .54 7k ),sagging,
and pigmentation.

Photoprotection: a Review of the Current
and Future Technologies

Dermatologic Therapy, Vol. 23, 2010, 31-47



Acute sun damage and photoprotective responses in whales
Proc. R. Soc. B (2011)

prevalence

gross blister cytoplasmic intracellular glycogen
vacuolation oedema deposition



Vitamin D4 in Living Skin

Outdoor Workers
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Indoor Workers

Sun Mon Tues Weds Thurs Fri Sat

Summer Work Year =======- --- Vacation

Cutaneous vitamin D3 The cutaneous vitamin D3 “roller coaster”
that indoor workers experience during the workweek and
workyear compared to outdoor workers. (Godar D.E.,2009).
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UVBERSISIEERIRERZFRM ( Hyperpigmentation )
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*Reference: The integumentary system: anatomy, physiology and fnction of skin
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UVBiRSISIEERIRBRZFRM ( Hyperpigmentation )

C -
L] . |
Control SSR

KODAK color control patches
ol Bl
”"—— ; : :‘A

uvB

Control @ SSR ~UVA UVB

Melanin 28.39 = 4.61 39.34 = 3.98° 27.69 = 4.53 38.86 = 5.46"

“UVB (with or without UVA) significantly increased the melanin content (39 or 37%,
respectively) in all six subjects, but UVA alone had no significant effect compared
with the unirradiated control.”

*Reference: Regulation of Human Skin Pigmentation in situ by Repetitive UV Exposure:
Molecular Characterization of Responses to UVA and/or UVB




UVBIRSISERIREXEE ( Hyperpigmentation )
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Key Factors:

® Epidermal (FE):
Alpha-MSH

® Melanocyte ( E@GE=EMiM ) :
» MITF Tyrosinase

> Tyrosinase related protein 1
> Tyrosinase related protein 2

*Reference: Lighting a path to pigmentation: mechanisms of MITF induction by UV
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Antioxidant compounds Source End point Reference
Hurmar Aavirmal
Flavonoids
Genistein Sow, red clover, Erytherma -+ (90,91)
ginkso biloba Photoaging -+ (90)
Immunosuppression -+ (92)
Photocarcinogenesis -+ (S0
Eqgquol MMetabolite of Erythema, inflammation -+ (91,92)
daid=ein Photoaging -+ (93
Immunosuppression -+ (92)
Photocarcinogenesis -+ (94)
Apigenin Fruits and leafy Photocarcinogenesis + (95}
vegetables, tea,
wrine
IDaid=ein Sovbeans and plant, Erythema + (91
red clowver
Silvmarin/silibimnin Milk thistlesS Immunosuppression + (96)
bioactive Photocarcinogenesis (97.98)
compornent of
silyvmmarin
Caffeic, ferulic acids Vegetables, olive, Erytherma (99)
olive il
Polvpodium leucotomos Tropical fermn plant Erythema (L]
extract Polyprodiverre Photoaging -+ (1O )
felncotormos Photocarcinogenesis -+ (1LOL)
Pvcocnogenol Extract from the Inflammation -+ (LO2)
ba-rk_ ':_}f the . Immunosuppression + (LO2)
maritimme pine . .
— Photocarcinogenesis -+ (LO2)
Resveratrol Skin and seeds of Edema -+ (10O3)
grapes, nuts, Photocarcinogenesis -+ (1A}
fruits, red wine
Witamin O (L-ascorbic acid) Most fraits amnd Eryithemna -+ (105, (1)
vegetables Immunosuppression + (LD
Photoaging -+ (1LOE)
Photocarcinogenesis -+ (18]
WVitamin E (o tocopherol) Plant oils Erytherma (109
Immunosuppression -+ (L1
Photoaging -+ (1LOE)
Photocarcinogenesis -+ (1L11)
Green tea polyphenols Polvphenolic Eryithemna -+ (112,113, 114)
(epigallocatechin-3-gallate]), fractions isolated Immunosuppression -+ (115,116)
(epicatechin-3-gallate). from tea Photocarcinogenesis -+ (L17—119})
(epigallocatechin], Photoagings -+ (1L14)

[epicatechin}




R

B 5¥-Quercetin
KRGS

o S

® n:|fLAnti-oxidation
® nRAEANnti-inflamtion
o nfhfEEAnti-tumor

*Reference: USDA database for the flavonoid content of selected foods.
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I Polyphenols

| \ Phenolic acids
Sulbenes_ r—-—-—/ (ferulic acid)
: 3

(resveratrol)

Lignans &
.\(E/\/Cra (pinoresinol) * CN::O,\*W
! —8:¢r Ellagic acid / ellagitannins

&

Flavonoids

Anthocy amdms Flavonols (quercetin) Flavanols Flavones (lulcuhn) \
. Pl TUNIN S g
(w.mslun)

I
Catechins Pro(antho)cyanidins
1 on

(+—catechin) (procyanidin B2)

Flavanones 5“
¢ Wy
on
&q R
T;I‘l_ "

Different classes of polyphenols, their known plant and fruit sources
Source: Clin Exp Allergy, 41, 1346-1359
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Estrogen-like activity

Direct influence on extracellulm

Cardiovascular protective effect

Photoprotection

Anti-microbial activity

Clin Dermatol, 2008, 26, 347-357
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® C57/BL, Female, 7 wk
® 448 : control, Qu, UVB, UVB+Qu
¢ QUERIIRELI0.5 mg/g
D Biwws © UVBIREL9H90 uW/cm? (297 nmTF ) , SiRERET150 s

Plucking Quercein treatment (three times a day) Photograph, sampling
| | UVB (once a day)
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Tsinghua University
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XRECEHE (BEERER)
® B49p : MITFEREZIX ( real-time PCR)

MITFEHK¥E ( western blot)
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Targeting Protective Autophagy Exacerbates UV-Triggered Apoptotic Cell Death
Int. J. Mol. Sci. 2012, 13, 1209-1224; doi:10.3390/ijms13011209
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Bioscience Quercetin induces protective autophagy in gastric cancer cells
Autophagy 7:9, 966-978; September 2011,
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Anti-inflammatory effect - Quercetin

Histamine PGD2 Leukotriene
BO0G- 5000~
4000 E
Em 5 400
3000+ B
; 2000~ 2 3000
2 * zm- ., =
T 000+ . E 2000
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o o L : M ==
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Fig. Quercetin inhibited degranulaton of pnmary human cord hlmd—denved cultured mast
cells (hCBMCs) triggered by IgEFANt-IQE. * p=0.05, ** p=<0.01. WSQ=water soluble quercetin; Que
= quercetin; Crom= cromeolyn.

+ 5P

Control 5P Crom Que WSQ

Fig. Quercetin inhibits nuclear

NFxB (nuclear) translocation of NF-KB induced
by Substance P (SP) in LAD2

MFxB (cytosolic) human mast cells.

Actin Source: PlosOne, 2012, 7: 33805
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. Mechanisms involved in the (hyper)-pigmentation induced by UV-R. The tanningresponse is determined by a complex set
ofregulatory processes involving direct effects ofUV-R on melanocytes and indirect effects through the release of keratinocyte-

derived factors.
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HxR | LOCO

PTU
48 hpf

12G9
48 hpf

36E9

act

30 hpf

12G9S
48 hpf

36E9

Figure 3. 12G9 and 36E9 induced
morphological changes in differentiated
melanocytes. All emmbryos were treated
from 30 to 48 hpf except in A and B.
Lateral view, anterior to the left and dorsa
to the top. A, C, E, G, and | show the
pictures of live embryos; B, D, F, H, and .
show the dct in situ hybridization. (A and
B) 30 hpf embryos before treatment. (C
and D) Embryos treated with DMSO had
stellate melanocytes, and the pattern of
dct positive cells matched the
melanocytes. (E and F) Embryos treated
with PTU had less melanin, and the dct
expression pattern was normal. Embryos
treated with compound 12G9 (G and H) o
36E9 (I and J) had less pigmentation,
condensed melanocytes, and severely
reduced number of dct positive cells.

5538 I



TERZ % %
Ik £ R 22 L 38
17K 2 e H
FIBYETH 2.5 B
3.Fl 5 B
4 J5 A
R Ik
%ﬁ? ThAE e B AL A ik
P & AR B A 2 R BRI ST
T

#r



T1ZE00

100 - : ——= I

__i_a—i-'- —
o
e —
o —

—
= e
-
= - —

P of

s
5 "
B

=l

— = 3 salution

—a— PCAChol Tween&8 0

—i— P CAChol/fSodium cholatke
—=— PC/ CholfSpanz20

i P CAChol

a0

Cumulative drug release (%)

20

20 30 40 S0

T (h . :
Fig. 2. The release of Qu from Qu deformable Iipoéior%\es prepared with various
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D. Liu et al. / Journal of Photochemistry and Photobiology B: Biology 127 (2013) 8-17
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Fig. 7. The in vitro skin permeation profiles of Qu deformable liposomes (LQu) and

Qu suspension (Qu), (n = 3).
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Amount of Qu retained in skin in an in vivo skin deposition study after
applying Qu deformable liposomes or control Qu solution. Each value is the

mean = S.D. (n = 3), ) indicating P < 0.05.

=

Epdermis/Dermis



IEHH(ABC): BRTCAKIMELS, )= 80,
Likseds, BRRER, WRIRAgEHS AR,
WS R VR4 P, B4 I JE Fe I

UVBEIA(D,E,F): /KM, fMfZEATIE,
WURL =gl A e300, IR 4Eb il T, HF
HIREL, Y4l L,

QUIFAL(GH,I): SZIRAZKI IS, U=
SeRE, PURLZANMAT 101005, ISR LT HEAT IR,
FEFIRAESS, AT AR TEAN A, B i s A e

QuARFUIA(KL): SR RGOS, Mz
Lkt RE, PR R AN TCI 0, IR T 4EHES
AF, AL DERIEAN, B E 78 AN Y]

MV o



UVB UVB+Qu UVBLLO
J Qu

UVB+ Qu







