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ABSTRACT

The Effects of Lithospermum erythrorfizon Extracts
on UVB-Damaged Mouse Skin

Song Seon-Young
Advisor : Prof. Roh, Young-Bok Ph.D.
Department of Biology,

Graduate school, Chosun University

This study was intended to identify the effectiveness of Zizhosperrnum
ervthrorsizon in the UVB-damaged mouse skin. The C57BL mice that
weighted about 18 g were divided into three groups; the control group (A
group), the UVB irradiated group (B group), and the group treated with
0.5% Zithospermum ervthrorfiizon emulsion after UVB irradiation (C group).
Lithospermum ervthrorfizzon was massaged on finger the shaved skin for
3~5 second. 10 mouses were collected and sacrificed at 24 hrs, 48 hrs, 72
hrs, 120 hrs, and 168 hrs, respectively. The values of the transepidermal
water loss (TEWL) were observed by Tewameter TM 300 (Courage +
Khazaka electonic GmbH, Germany), melanin values and erythema index by
Mexameter MX 18 (Courage + Khazaka electonic GmbH, Germany). The
morphological changes of the skin tissues were observed by the light
micrograph (ZEISS, Germany), the scanning electron micrograph (Hitachi
S$-4800, Japan), the transmission electron micrograph (JEOL, 2000 FX-1I 3,
Japan). The superoxidase dismutase (SOD) activity were observed by the
Beauchamp and Fridovin’s method and the catalase (CAT) activity by the
Aebi’s method.
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In the result of transepidermal water loss (TEWL), the C group was
decreased than B groups by time. At the 168 hrs group was significantly
lower (p < 0.05).

In the result of melanin value, the C group was decreased than B group,
but meaningless (p > 0.05).

In the result of erythema index, the C group was meaningfully lower at
24 hrs, 48 hrs, and 72 hrs group than B group (p < 0.05).

In the results of SOD activities, the C group was meaningfully lower at
the 48 hrs, 120 hrs, and 168 hrs group than B group (p < 0.05).

In the result of CAT activities, the C group was decreased at the 120 hrs
and 168 hrs group, but meaningless (p > 0.05).

In the result of light micrograph observation, the B group observed
sunburn cells in the epidermis and acute inflammation in the dermis at the
24 hrs and 48 hrs. And proliferation of the epidermis and the stratum
granulosum, and found the hyperkertosis at the 72 hrs, 120 hrs, and 168 hrs
group than C group. The C group alleviated inflammation in the dermis
than B group at the 24 hrs and 48 hrs. And inhibited the proliferation of
the epidermis at the 72 hrs, 120 hrs, and 168 hrs groups than B group.

In the result of scanning electron micrograph observation, the B group
was swelling in epidermis surface at the 24 hrs, seemingly dry skin surface
at the 48 hours, irregular plate shape and fine wrinkles at the 72 hrs,
founded scab at the 120 hours, and the overlapped surface with the
irregular plate shape without any fine wrinkle at the 168 hrs. The C group
was allevited swelling than B group at the 24 hrs, formation of the scab at
the 48 hrs, regular plate shap at the 72 hrs, new keratin observated at the

120 hrs partially, and fine fiber covered epidermis surface at the 168 hrs.
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In the result of transmission electron micrograph observation, the B group
was disruption of lipid layer and increased lamellar bodies at the 24 hrs,
exocytisis of lamellar bodies at the 48 hrs, increased lamellar bodies at the
72 hrs, formation new lamellar bodies at the 120 hrs and 168 hrs. The C
group was facilitation of increased lamellar bodies and reformation lamellar
bodies than B group at the all groups. Almost all the structures were
recovered at the 168 hrs group.

The results of all the tested after UVB irradiation were better the C
group than B group.

As shown in this study, therefore, the application of the Z:itzhosperimiumn
ervthroriizon treatment to the UVB-damaged skin can be effective in
treatment for the damaged skin from the viewpoint of national health care

or alternative medicine.
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Table 1. Characterization and classification of Ultraviolet (<, 1994; %,

1995; <F, 2003).

.?_

M

UVA

UVB uvce
wavelength 320~400 nm 290~320 nm 200~290 nm
TR E o % 7

I Al 7] 4~6A] 3t 2~6 A7t 05~15 A7k
=R 10~12 Azt 24~36A]7F 6~8 A7t
W& 7] 7k 24~120A] g+ 72~120A] 1F 12~36A] 1t
= A ) 2 % % o} 5w
A g - % o
EEEUCR RS H] oF s 7




Table 2. Classification of sun-reactive skin

1988; Olson et al, 1973).

types I through VI (Fitzpatrick,

Photo

type

Description

SR P A

Average

(MED, mJ/cr) |Melanin content

Celtic type;

a4 A0S AsHA) FoiA L,
Aol AA HA
57 A WA

0) -
5

2~30

Caucasian type;
A SA) JFAA L, o AA
A}, 9 %7 WA,

25~35 50~99

European mixed type;
HEOoE HoAi FTUHAERE 4

A Ao

35~50 100~149

Mediterranean type;
A FoAA i A Aol
A,

45~60 150~199

Asian/Indian type;
Aol HA
H o},

A o v A

60~ 80 200~299

Black skin type;
A HA

o,

] A A

o

ear, v

80~200 300~999




eEFel Sz A% B4 Aol AN AL =D

e
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o
2

olN
N
s
ol
k1
32
A
h=)
-z
rlr
2
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1o
2L

o
o
I
m,
ofNr
=
Ho
N
ol
N
2
Shl
o
D)
o
2
Lo
o2
o2t
o

w1 Folt, FFo gk Ao AMe] g o2 I FHAE free radicaldl &
A

BAsE stol==degy 2 ((OH) , 79 FAtol =2t 2 (02) , #Absta4 (Ha00)

S 2 FA4AE (reactive oxygen species)ol 3 4t3tH djA}b FAbEo] &

83 Yolo] = o] lom (Wiseman, 1996) H3F SAAFAFo] whld Al
A, DNA ol fald 285 a4 gol vt Fd25S 24T & Jds 22

2 el gakstAe] we A Se] MA@ Ha Yot (Chang e @/, 1977; ©]
5, 2001). BN AEAZES AASE AN F43 B2 2= superoxidase dismutase,
peroxidase, catalase, glutathione peroxidase %9 23349  tocopherol,
ascorvate, carotenoid, flavonoid 59 B2 F7F9 A EX A E Aol 9oy of
of et we Ayt o]Fojx 9l 01 (Hammerschmidt & Pratt, 1977; Kitahara
et a/, 1992; o] %, 2001; %, 2004) Butylated hydroxytoluene(BHT), Butylated
hydroxyanisole(BHA), Troxol C &2 &4 #dAtsAl 5ol =24 #gojy &

Ags nze A4S B B4 ALEiH AAE Ridt 488 @ (3

&, 2007).
Aoole vhpe wokolA Asidel % WPEY 2 FwshE WAL A
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Fig. 3. Zithospermum erythroriizon

A. Flower B. Root
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(Er), A (EETT); 9 Zithospermum ervithrorfizon S. et
Z)v AZCER), ATERR), AR (EEE), AR, A4, AR, AT 59 oY
ol5o0 % EFFE odydie] & (Cho er @/, 1999)=2 Syt Ao ofAst

lom £o] 30~70 cn® A3 F7] AAel Hule] A "Ho] whwhsA 1 glon

Az (oky: A

B

e QAT gt NABE BedUE v FE A md0n Qe AW

il
=
L
A
N

& 5~6%0] 37 Azete] T~8A7A A% ATk £ Adolw o}

A7 B o gtk 2ol Ao g FHol 23 §FeF A sto] Zit (QF, 19855 o],

(o], 2005; I, 2006). gelA Fdim), &4, si5AZ T oA, B9, g,
g, dd Tl AW uiggEH, gowmes s AoAN 53, 3, T4 T

hA A 263 ¢ FWEZTF (XY R G2 &)E wEo wol givh (FH, 2006).
3

T 2zxE 718 100g, T 10g, ¥ 38g, =4 25g 502 A Aurelo] AL
W(EEF)SGE IFALRE A EEte] ghed T2 B, s, g, A, 4 05

HAZMA BYE AT WAE Bav J1eE FEvh B % A2 ¥ F5H
3 0FS A WA B sk e A, ohE A B AR woke] o] of
Uolole] o] @ g} Aol ¥ WEAE Amdrh A Al AxE =B
A BE AT GAES T3 EPWS ARGAY FHOR WMo F BA BE



A7+ dE 2 AR O ZE naphthoquinone pigment® shikonin (%, 2001; #
5, 2006), acetylshikonin (& %, 1988; 3 %, 2000), isobutylshikonin,
isovalerylshikonin % ¥} lithospermic acid, polysaccharide® lithospermum A, B, C
S o] 9lth (Yamamoto, 2002). °Fg] #8 0 &= shikonino] o3+ A1 XAt Abs}
, 2005), acethylshikonin®@}
shikoninell &3 dAZF 28 (4, 2005)7 A K57 &3 (3, 2000), shikonin
O FEAd 93 dFSF 28 5 (HF 9k, 1990, Hisa er @/, 1998; 7 i,
1999; Singh ez @/, 2003; Staniforth ez @/, 2004; Hou et a/, 2006)°] <14 =} oW
lithospermic acidilE HAAAFTIEZIZE Fgo] AojA FAdadyrt wsgxu
(Findley ez a/, 1985). ol¥d % A F54dS 23 nAEo ojg 2§ (9
5, 1992; ®i, 2004; 7 5, 2006)% gLl Ao g FHdaHRr RuEdon (9
1993; A, 2005; Ishida, 2007)), B A EZ ] &3} ¥ Fr &

Foz ofEy FHEAE FaEI THE dojule T OYdd Ao By
Itk (A, 2004; 71, 2006).
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o,
kD
fz

o A¥e) nEdw B48 5 YL wnadd (1, 2000 A2 obEw RN B
SEa 3 (A, 2004; B EA]
2006), Mebd AFA A LA Aotz BuEY (o] F, 2005), WA

e
>
B
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E AT AlgE Ao ® Sodium Chloride, Sodium Hydroxide, Sodium
Phosphate monobasic, dibasic= Sigma#l3# (USA)S-, Glutaraldehyde, Osmium
Tetroxide (OsO4), Sodium Cacodylate, Toludine Blue, Epon 812, DDSA
(Dodecenyl Succinic Anhydride), MNA (Methyl Nadic Anhydride)), DMP-30
(2,4,6-Tridimethyl Aminomethylphenl), Uranyl Acetate, Lead Citrate, Sodium
Citratex EMSA ¥  (Electron Microscopy Sciences, Washington, USA)<,
Ethanol, Methanol, Xylene MerckA|%# (Darmstadt, Germany)<, Propylene
Oxide:= AldrichA# (Germany)<, Isoamyl Acetate Junsei#| % (Tokyo., Japan)
=, Axe AT FHE AN g oFx (A%, Korea)oll A 48ttt

DPPH (1,1-diphenyl-2-picrylhydrazyl radical), Standard substance: Ascorbic
acid= SigmaAl¥ (USA)S, Mecoroplate Reader: 96-well microplate reader or
SpectrophotometerE Al-&3t9 oW 7€l A]2F2 Sigmawol T3t AFS AHE3)

[e5]
AN
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rir

Korea)oll Al T3ttt A% 500 gol 32 T/FFE 7Fstod W2717F F2d A4
71l A 2A1%F F9F 100C=E 7FEste] A4S FE3t0] oA AR AT, F&
H AAS G5 glass filterZ filtering3te] Vacuum evaporator (Tokyo Rekakikai

% Freeze dryer (Ilshin Lab, Korea)Z o] &

ol
Ay
(ot

co. Ltd,, Japan)® ¢ AF
g2 AATL}t (Table 3). AxFE=E JYFE=XE 9
1991; #, 2006)=
% 7}8te] Table 4

3l A A Z3 ] extract 494
sto] FR-FFol dolA 7t &3 O/W A EAEH (3
e o MTT ZAHZ23 (, 200600 <] #A=FH 05%

o

il

b ol 05% AxFEEFA DAL WEUT)
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Table 3. Powdered matter extracted from the Z:/Zhospermwmn eryihrorfizon.

Hot-water extracts of Z:ithospermum ervthroriiizon

(100°C/120 min)

4

Filtering
(G5 glass Filter)

4

Vacuum Evaporator

(Tokyo Rikakikai Co., LTD.)

4

Freeze Dryer

(Ilshinlab, 5 m Torr, 3 days)
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Table 4. Composition of 0.5% Zithospermuwm erythrorfizon emulsion.

Classification Ingredients Dose
Oil stratum Jojoba oil(softener) 10 g

Avocado oil(softener) 5¢g

Cetostearyl alcohol(thickner) 15 ¢g

Sorbitan olivate(emulsifier) 40 g

Water stratum | Distilled water 69 g
Glycerin(humectant) 7g

Grapefruits seed extract concentrate(antiseptic) lg

Sodium hyaluronate(humectant) lg

Lithospermum eryvthrorfizon extracts 05 ¢

Total dose 100 g

_18_



2. A9 A A

2L AR o] FhL 302 nmIe] UVBE WE3lE lamp (Sankyo denki,
Japan)& AF&3tG . Ao 2=A} §HF A w2 E A E7] (Oster Model 5-50
Clipper, USA)E o] &3lo] MlE = 3 cm x 3 e Z7|E AET T AIdFES A
A ek - A S Z]A FAFE cagedl 7FE T A RS v Fo] 0.23 mW/sec?] ¥
ZFo g F 800 mJ/ee FASFATH Ao A FEE UV Light meter (YK-34UV+
CA-06, Taiwan)2 ZAstlor] AL Al gl vhgs wjohe] Al
= 8k

Zb R vk F oY AR A FAFEEAE 3 o x 3 s AVE A EE)
of EHYS ol Fu FAHOoZ FEo L& AMEsle FHoE s F 4
S22 o]&3tArt o] T U= 10% x=2Td & F 25% glutaraldehyde £ 9

of BANA £AHA Al ASHAL, YA AR Q2o FAAA B2BA



4. B9 FREAE (transepidermal water loss: TEWL) &3
AEYFEEAGF =L Tewameter TM 300 (Courage + Khazaka electronic

GmbH, Mathias, Germany)< °]&3atdom SFAHA A=+ 21~22T, AUsE
© 55%% U FANA Al YA ]

R gHe] FiEA (TEWL = transepidermal Waterloss)2] =74 € 2] open

(@)
=
job)
8
o
(@]
=
o
©,
=
R
Lo,
dot
>
(o,
Ach
n
M
o
o
~_
>
Y
|
dot
r >
D)
b
X
B,
ot
o

l?__
71e) & BEdl=z 3 g/

1‘

il
~
H
-z
=<
2
o
fu
-z
4
A
o
B

O
g
.

H7s F57194
m/h= F A F},
Courage + Khazaka electronic GmbH (Mathias, Germany)A}2] 7] AlAF-& 19 o

wWeh AW G4 FAel ohal, e ARH whes wENE 3 x 3

Ao Aztow wolA sov, g FYul @ 4P FaA A o
A fARAL A0 2 £A7 A @E AL W filter BFE wel A

5. A& d %k (Melanin value) , %t X4 (Erythema index) &7

Wiy gy Tubx]g =L Mexnmeter MX18 (Courage + Khazaka electronic
GmbH, Mathias, Germany)< ©]%391 2™ Courage + Khazaka electronic GmbH

(Mathias, Germany)Ate] 71 AAFG R o] whe} A Rg vps-2 w79 3 an x 3

o BES EARAY. 24 A AQLrE 21-22C, AFEE 55%9 £ 37
oA AWAAT FE/MAE NEew 747 BE Azd 4%F 325 F49

ol
)
iy

4 (wavelength)S 7171 3A& ¥ o] XAlsle] wHAlEoo Yo ALEES
SAIE 8 FAR A
SR ze Webda 44 (hemoglobin)®] FHgFat el o AAET. 71E

o HENZE &4 AW Chromameter (CR-300, Minolta, Japan)T 3| WHALE



NS 2= Y (Holes) 16707 49

oz wx® AAM probes EAHOoZ FJE =AY (narrow-band reflectance

bilirubin)ol] W S3st= A= & 3%

L

spectrophotometric measurement)& AF-&3F 3T 53] I F QAR o] A S 34 o
A EdastA v ES Fol Ve FHAE HALstetESE MA headol
Ao g2z do] AHo] Slo] IF HENAI tHel] AT AAES Ao
o 443 i AAE HEFTG 1x oo index value (melanin,
erythema)® X A3}t (Yoshimura er @/, 2001; Hueley er @/, 2002; Christian,

2003; Manuskiatti ez @/, 2003).

ol

6. A3t 249 24 =4
a A% FANY 2A
4z9 9RE 80T BB} 02 g8l AT W F ARzAe] A%

2 o]f3le] EEE wEo] 4w 0.25M sucrose £ YWy AN wEQ)

)

yRrzxA F dWd IdHFLS Lorwy & (1951)9 Wwed waEl bovine serum
albuming control® AR&3dte] FASTE WA NS 20 WA FHekL of 7)ol 1.0%
SDS & H& 747t 24 ul 2 16 g £, SHTEA 240 ul 2 160 pl7t H =
= 314 (129 % 89) ¥k A€ & 15 pl 20 plE A FHFE 80 ul, 85

uld g s A, of 7o whg-Al ek (0.5% copper sulfate solution @ 1.0%

i

sodium tartrate solution : 2.0% sodium carbonate solution = 0.5 : 0.5 : 49, v/v)
2 10 mi4 Arhstel E@elm MeolA 0 AW g, RIFEAT AS
dol 5% nmold FHEE ZAstel mEd@del oatd wuAe F% (mg

protein/ml fraction)S A =3} St}
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c. DPPH® Ol 9 & 34tst &4 H7}
Ago st A MY o R A free radicale] 24 FE AAL Yoshida 5 (1989)¢]
& 9] 1,1-diphenyl-2-picrylhydrazyl (DPPH)

=
EHE SAsA. A% (10~480 ng/ml) & olg&ol] =2 5

4ml® H3 15x 10°M 552 oet&o] £3A7 DPPHE Y 1 mle} & &
Aok o] W EFAS ALolA 308 AL F, 520 molA FREE S5

o Ax e FEANS HUME A FE hxrLH vl wsto] free radical®] AAE

d. Superoxidase dismutase (SOD) &4 =37
SOD &4 & Beauchamp and Fridovin (1971)¢] "ol wa} 50 mM carbonic
buffer (pH 10.2), 0.1 mM EDTA, 0.1 mM xanthine, 0.025 mM nitroblue
tetrazolium &1 FEHo] xFHEH LHG 25ToA 10EF WEAZ F
xanthine oxidase (3.3+10°mM)E #H7}sti 550 nmollA] NBTO #39 A=EES

A

SOD activity (units / mg protein) = A A 570/min x dilution factor x 1,000

e. Catalse (CAT) 84 &4A
Catalase &4 -2 Aebi (1984) ®H o] wz} 50 mM potassium phosphate (pH 7.0)

of 10 mM H20:9 F&=4& 7k F 240 nmoll A 2&7te] Fd%= ®stE ##st

AA 240/min x dilution factor
CAT activity (units / mg protein) = 5 % 135 x 1,000
>< .
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FetdAnAd #FEE fete] A& 9 FxAE 10% neutral buffered formalin
(NBF)oll 24A17F A% 5 AT va oets Ad (70%, 80%, 90%, 95%,
100%) 2 &53FA ). xylenes ©| g3 FH3AIZl ¥ paraffin FF4AHAS AAH 7
A paraffino] X vj 3} %t} paraffin blockS microtomes ©]£3}o] 4~5 ymo = Ht

A% 12, Hematoxylin-Eosin @A 3&led Fadnd oz 123

FAFAN A A AZE 95t moused] IFEAS AEFA 4 x 1 x 4 A7)
o ZFRFEo7 AHEHI} T 25% glutaraldehyde (4C, pH 7.4, 0.1M cacodylate

buffer) & oA 2417+ AT F 0.1M cacodylate buffer® 20%37F 33 o] Z A

o
K
oX,
ol
2
>,
oty
)
>,
il
mln
o
©
Al
lo
o]
=
a
5
o,

% 50%,
60%, 70%, 90%, 95%, 100%29 Ao 2 ©5A 71 ¥ isoamyl acetate® 20%7F
A g5k A Tk o] & liquid COz0 ¢ d A0 x #AS AA aluminum studel] A
3t ¢F 20 nm9 gold ion particle® coatingdto] FAF&A M 7 (Hitachi S-4800%,

3.0kV, Japan)o. 2 | H- 22 HTHS FFste #AZ5Y (Table 5).

ERAAEd BEe A4S gd 459 AREAS 1w A2 A Ao

me
e,
of
12
o

2 FAsA Y. Ethanol?]
H epon S12F X 3}o]
Coll A 12A17F, 60T A 4841 & F3FA T}

%,
oy
off
ki
A
o
fu
iiu}

o
=)

k1

ko]

3
(e}
=
%)
=
5
o
&
o
1)
fu
riet
=)
3R
o
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Ultramicrotome (MT-7000)5 ©°]€3to 1 umT7A9 Sxu-dd =0 1%

toluidine blue®Z G M3 & Fetgn Aoz Azslo] EARAS Al oA

i)

oY

S 24359, Diatome (LKB-V#)2 =2 60 pym F7 9
Reynold " s methodol ™} 49 uranyl acetate®} lead citrate® o]|F QA M3lo] Fx
Axd 7 (JEOL, 2000 FX-TI¥, 80KV, Japam)o.2 #24uws ashgl

(Table 5).

_24_



Table 5. Methods of SEM & TEM.

ANge A& 0 daA

o

1~2%2 A g9 "ojman,

A IREAS 1w A7)|2 AL AN Yo A 2E3HA

X_I
A4 @,

HAaA  25% glutaraldehyde €9 (pH 7.4, 0.1M cacodylate ¢35
4C)& 283t 2A7HF o X E A gk},

U

Buffer2 4] : 0.1M cacodylate &% (pH 7.4, 4TC)S AF-&3}9
1584 33 & FA g,

{J

T3A 1% osmium tetroxide (OsOs) &< (pH 7.4, 0.1M cacodylate
A= 4TC)S AFETo] 24175 A ¥ LA 3o}

J

Buffer2 4] : 0.1M cacodylate &% (pH 7.4, 4TC)S Al-&3}9

15%4 33 " #4183

k4
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2 0 50%, 60%, 70%, 90%,
95% ethanolol] A 20& 2
13], 100% ethanol®l] A]

2024 33 @dn

B 0 50%, 75%, 80%, 90%,
95% ethanololl A 2044
13], 100% ethanol®l 4]
2084 33 @

4

4

%3} : isoamyl acetate : ethanol
1:3(10-15%) 13
1:1(10-15%) 13
3 :1(10-15%) 13
isoamyl acetate (10-20%)23]

23+ © propylene oxideZ

303t 23] A&

4

4

E=AA% : liquid COz0l ¢ 3t

ANz

X u] : propylene: epon
1:1(2-3A] 71)
1:2(2-3A]71)

epon €% E overnightd Xuj
37CA2A1%F), 45C (12247,
60C EM oven(48A|7h) 4 =3

¢

¢

Y : aluminum studol] 1A i
°F 20 nm<] gold ion

particle® coating

vd ] ym A ExubE A
1
1% toluidine blue® 923 &
LMoz #Fsto] SHFHE
Astar A4 ko),
}
Ultrathinsection(60 nm)3F 3,

gridell 4 2Hstt),
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4

4

TALAAE A 4 (Hitachi

S-4800%, Japan)S & 3.0kVE

ARz BWe el
gha g,

A2 M 0 4% uranyl acetate®}

lead citrate= ©o] % 34

_27_
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=34280 74 (JEOL, 2000

FX-O3, 80kV, Japan)o =
=3
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A, BEYFEEAZF (transepidermal water loss: TEWL)

Control, UVB ZAFa", UVB ZAF § 05% AzxFEE I dEdS Exe o
o vhSo SR EANM Y AEIFREDSFS ZHF Ao Table 63} Fig. 49}

2},

Control®] 733 FtE&AdaFS Az Aol wel 1242 + 1.05, 14.17 = 2.17,
1548 + 296, 1860 + 4.19, 19.86 + 4382 EIWY I, UVB ZATS A7 A 3o
wa} 6296 + 18.29, 54.48 + 1355, 41.16 + 1840, 3890 + 18.37, 37.17 + 10.36%
e} controlitell Blsle] EAIS A o m FoetA =4 vEeryth (p < 0.05). £79]
UVB ZA} 24413k A= controle (1242 + 1.05)3 ¥ wsle] =2 HAREIAFEE
A5 (6296 + 1829)5 H AT UVB AN 05% AxFEE T oEd =¥
ol = 49.06 £ 14.83, 46.73 + 19.02, 3856 + 27.38, 35.2

6

el controlitol HE] =L ARIFEEAGS Ho T
)
h

16841 kel /] UVB ZAb o] AR SRS 3717 £ 103622 WERSL oM,
05% A2FFE T dPdd EXFL 2476 + 39902 el FAGHOR §

=2
i)
rN
t
e
=l
o
A
X
I
o

v
&)
=)
AN
(@)
o
S
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Table 6. The changes of transepidermal water loss (TEWL) in repeated 800 mJ/cot UVB irradiation group and the

group with treated 0.5% Zithospermum ervifirorfizon emulsion after UVB irradiation (800 mJ/crf).

Time
24 hrs 48 hrs 72 hrs 120 hrs 168 hrs
Group
Control 12.42 + 1.05 14.17 £ 2.17 15.48 + 2.96 1860 £ 4.19 19.86 = 4.38
UVB 62.96 + 18.29" 5448 + 1355 41.16 + 18.40° 38.90 + 18.37 37.17 + 10.367
UVB + Ze 49.06 + 14.83" 46.73 + 19.02" 3856 + 27.38" 35.26 + 20.32" 2476 + 3.99"

All values are average = S.D of 10 mice.

TEWL average of control group is 16.11 £ 2.95.

Control: not UVB irradiation and treated 0.5% Z:ithospermium eryvtfror/zon emulsion.

UVB: 800 m]J/cr¥ UVB irradiation.

UVB + Ze treated 0.5% Zithospermum eryvihroriizon emulsion after UVB irradiation (800 mJ/cr).
The value represents an asterisk and cruciform are significantly different from control group by t-test.
* 1 p < 0.05, compared with control

+ :p < 0.05 compared with UVB to UVB + 0.5% Ze emulsion treatment



Fig. 4.

0 Control
UVB
BUVB + Le

TEWL (g/m%/hr)

24 hrs 48 hrs 72 hrs 120 hrs 168 hrs
Time (hrs)

The changes of transepidermal water loss (TEWL) in repeated 800
mJ/cf UVB irradiation group and the group with treated 0.5%
Lithospermum erythroriizon emulsion after UVB irradiation (800mJ/cm').
All values are average * S.D of 10 mice.

TEWL average of control group is 16.11 + 2.95

Control : not UVB irradiation and treated 0.5% Zithospermum erythrorsizon emulsion.
UVB: 800 m]J/cit UVB irradiation.

UVB + Ze : treated 05% Lithospermum ervthror/uzon emulsion after UVB
irradiation (800 mJ/cm).

The value represents an asterisk and cruciform are significantly different from
control group by t-test.

* 1 p < 0.05 compared with control.

+ :p < 0.05 compared with UVB to UVB + 0.5% Ze emulsion treatment.
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Table 7. The changes of melanin value in repeated 800 mJ/co¥ UVDB irradiation group and the group with treated

0.5% Lithospermum ervthrorhizon emulsion after UVB irradiation (800 mJ/cr).

Time
24 hrs 48 hrs 72 hrs 120 hrs 168 hrs
Group
Control 529.33 £ 104.17 533.11 £ 32.50 51756 £ 6391 505.78 + 48.87 518.00 £ 89.57
UVB 604.89 = 84.48 603.78 £ 99.66 630.56 + 69.35" 607.22 + 78.28" 584.33 + 63.74
551.25 +
UVB + Ze 570.11 £ 117.52 571.22 £ 113.26 558.22 + 7753 552.75 £ 66.93 134,42

All values are average £ S.D. of 10 mice.

Melanin value average of control group are 520.72 + 67.80.

Control @ not UVB irradiation and treated 0.5% Zithospermum ervihrorfizon emulsion.

UVB : 800 m]J/ci UVB irradiation.

UVB + Ze : treated 0.5% Zithospermum eryvthrorfuzon emulsion after UVB irradiation (800 mJ/cm).
The value represents an asterisk and cruciform are significantly different from control group by t-test.
* 1 p < 0.05, compared with control

+ 1 p < 0.05, compared with UVB to UVB + 0.5% Ze emulsion treatment.
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Fig. 5. The changes of melanin value in repeated 800 mJ/crf UVB irradiation
group and the group with treated 0.5% Zithospermuum ervihroriizon

emulsion after UVB irradiation (800mJ/cm).

All values are average + S.D. of 10 mice.

Melanin value average of control group are 520.72 + 67.80.

Control : not UVB irradiation and treated 0.5% Zithospermum ervithiroriizon
emulsion

UVB : 800 mJ/err UVB irradiation.

UVB + ZLe : treated 05% Lithospermum ervthroriizon emulsion after 800 m]J/crf
UVB irradiation.

The value represents an asterisk and cruciform are significantly different from
control group by t-test.

# 1 p < 0.05 compared with control

+ :p < 0.05, compared with UVB to UVB + 05% Ze emulsion treatment
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C. &9 A4 (Erythema index)
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Table 8 The changes of erythema index in repeated 800 mJ/ci UVB irradiation group and the group with treated

0.5% Lithospermum eryvthrorhizon emulsion after UVDB irradiation (800 mJ/cm).

+

Time
24 hrs 48 hrs 72 hrs 120 hrs 168 hrs
Group
Control 170.63 + 39.94 173.38 + 17.66 174.75 = 14.49 170.25 + 29.12 170.38 + 21.25
UVB 243.38 + 32.84" 231.00 = 70.90" 215.33 + 31.74" 202.78 + 55.43 187.22 £ 55.07
UVB + Ze 188.20 + 37.92"" 187.67 + 40.84" 184.22 + 27.39" 182.33 + 27.39 169.22 + 28.20

All values are average £ S.D. of 10 mice.
Erythema index average of control group is 171.42 = 24.49.

Control @ not UVB irradiation and treated 0.5% Zithospermum ervihrorfizon emulsion.

UVB : 800 m]J/c UVB irradiation.

UVB + Ze : treated 05% Zithospermuum ervthrorfizon emulsion after UVDB irradiation (800 mJ/cr).
The value represents an asterisk and cruciform are significantly different from control group by t-test.
* 1 p < 0.05, compared with control

+ 1 p < 0.05 compared with UVB to UVB + 0.5% Ze emulsion treatment
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Fig. 6. The changes of erythema index in repeated 800 mJ/cr¥ UVB irradiation

group and the group with treated 0.5% Zithospermuum ervihroriizon

emulsion after UVB irradiation (800 m]J/cr).

All values are average + S.D. of 10 mice.

Erythema index average of control group is 171.42 = 24.49

Control : not UVB irradiation and treated 0.5% Zithospermum ervthroriizon
emulsion

UVB : 800 mJ/err UVB irradiation.

UVB + Ze : treated 05% Lithospermum ervthror/uzon emulsion after UVB
irradiation (800mJ/cm).

The value represents an asterisk and cruciform are significantly different from
control group by t-test.

# 1 p < 0.05 compared with control

+ :p < 0.05, compared with UVB to UVB + 05% Ze emulsion treatment
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A

B ARy (Sargassum muticum)>= 82512 (3 5, 2007), N E (Carthamus tinctorius)

P

flo
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0o
3

9, AMAIL (Acorus gramineus)= 6952 (¥F S 2006), 333 (Pper
longun)=  881.6, hyssopus® olF  (Jwda racemosa)>- 9436, Ax

(Lithospermum ervthrorhizon) += 61523 .2 EY

Table 9. Comparison of DPPH radical scavening activity of ethanol extract from

Lithospermum erythroriizon.

Scientific name Antioxidant activity (ICsp)
Sargasswn muticumn 825.12
Carthamus tinctorius 7279
Acorus gramineus 695.2
Priper longum 881.6
Inula racemosa 943.6
Lithospermum eryvthrorfizon 615.23

* Ascorbic acid : 2.94
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of wa} 3041 + 218, 26.38 + 6.52, 2531 + 2.80, 25.01 + 1.34, 22.32 = 7.
Bt control Bt} A vEbwth FAISA o2 1204173 16817 S A9 F BE
ol A FelAdel A dERETH (p < 0.05). UVB &2AF & AAx= x-S AIF 4
of we} 2532 + 11.23, 22.32 + 3.64, 20.12 £ 13.00, 19.89 + 151, 19.00 + 1.45=
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Lol M= FrelAdel glA vEstd (p > 0.05).
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Table 10. Effects of 800 mJ/cr UVB irradiation group and the group with treated 0.5% Zit/osperium

ervthrorhizon emulsion after UVB irradiation (800 mJ/cr) on skin SOD activities.

Time
24 hrs 48 hrs 72 hrs 120 hrs 168 hrs
Group
Control 1899 + 2.48 1899 + 248 1899 + 2.48 18.99 + 2.48 18.99 + 2.48
UVB 30.41 + 2.18" 26.38 + 652 25.31 + 2.80" 2501 £ 1.34 22.32 £ 7.68
UVB + Ze 2532 + 11.23" 22.32 + 364" 20.12 + 13.00" 19.89 + 1.51 19.00 £ 1.45

SOD activity of control group is 18.99 + 2.48.

Each value represents the mean + C57BL of 10 mice.

Unit : U (50% inhibition of autoxidation of hematoxylin)/ mg protein/ min.

Control : not UVB irradiation and treated 0.5% Zithosperinum eryviirorfuzorn emulsion.

UVB : 800 m]J/cr UVB irradiation.

UVB + Ze : treated 0.5% Lithospermum ervthrorfazon emulsion after UVB irradiation (800 mJ/cm).
The value represents an asterisk and cruciform are significantly different from control group by t-test.
* . p < 0.05, compared with control

+ 1 p < 0.05 compared with UVB to UVB + 0.5% Ze emulsion treatment
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Fig. 7. Effects of 800 mJ/c UVB irradiation group and the group with treated
0.5% Lithospermum eryvthrorfizon emulsion after UVB irradiation (800

m]J/cr’) on epidermal SOD activities.

SOD activity of control group is 18.99 * 2.48.

Each value represents the mean = C57BL of 10 mice.

Unit : U (50% inhibition of autoxidation of hematoxylin) /mg protein/ min.

Control @ not UVB irradiation and treated 05% Lithospermim eryvthrorfizon
emulsion.

UVB : 800 m]J/crr UVB irradiation

UVB + Ze : treated 05% LZithospermuwm ervthrorhizorn emulsion after UVDB
irradiation (800 mJ/cr).

The wvalue represents an asterisk and cruciform are significantly different from
control group by t-test.

* 1 p < 0.05, compared with control

+ 1 p < 0.05, compared with UVB to UVB + 05% Ze emulsion treatment
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Table 11. Effects of 800 mJ/cr UVB irradiation group and the group with treated 0.5% Zit/osperimum

ervifirorhizon emulsion after UVB irradiation (800 mJ/cr) on epidermal CAT activities.

Time
24 hrs 48 hrs 72 hrs 120 hrs 168 hrs
Group
Control 241 + 0.39 241 + 0.39 241 + 0.39 241 + 0.39 241 + 0.39
UVB 2.06 = 0.30 2.35 £ 0.55 484 + 1.99 544 + 1.49° 521 + 1.01°
UVB + Ze 333 £ 1.71 6.28 + 0.76" 6.86 + 0.87 530 + 097 410 £ 3.96

CAT activity of control group is 2.41 + 0.39

Each value repreasent the mean = C57BL of 10 mice.

Unit: nmole H20» reduced/mg protein/min.

Control: not UVB irradiation and treated 0.5% Zithosperimwm eryviiror/uzorn emulsion.

UVB: 800 mJ/cr UVB irradiation.

UVB + Ze treated 0.5% Lithospermum ervthrorfuzon emulsion after UVB irradiation (800 mJ/cn)
The value represents an asterisk and cruciform are significantly different from control group by t-test.
* . p < 0.05, compared with control

+ 1 p < 0.05 compared with UVB to UVB+0.5% Ze emulsion treatment
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Fig. 8.
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Effects of 800 mJ/cr¥ UVB irradiation group and the group with treated
0.5% Lithospermum ervthrorfiizon emulsion after UVB irradiation (800
mJ/cr) on epidermal CAT activities.

CAT activity of control group is 2.41 = 0.39.

Each value repreasent the mean + C57BL of 10 mice.

Unit : nmole H20» reduced/mg protein/min.

Control : not UVB irradiation and treated 0.5% LZithospermum ervthroriizon
emulsion.

UVB : 800 mJ/cr UVB irradiation

UVB + LZe : treated 0.5% Zithospermum eryvthrorsuzon emulsion after UVB
irradiation (800 mJ/crf).

The value represents an asterisk and cruciform are significantly different from
control group by t-test.

* . p < 0.05, compared with control

+ 1 p < 0.05 compared with UVB to UVB + 05% Ze emulsion treatment
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Fig. 9. A light micrograph of mouse skin. H-E stain, x 200. E: epidermis.

. Control group.

: UVB irradiation 24 hrs, Sunburn cell, inflammation lesion(¥).

A
B
C: UVB + Ze group 24 hrs. Inflammation lesion(¥).
D: UVB irradiation 48 hrs. Sunburn cell($).

E

: UVB + Ze group 48 hrs. Epidermis was proliferation (] ).
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Fig. 10. A light micrograph of mose skin. H-E stain, x 200. E: epidermis

A.

mw g 0w

UvVB
UvVB
UuvB

- UvB

UVB
UVB

group 72 hrs. Epidermis was proliferation (] ).

+ Le group 72 hrs. Epidermis was proliferation (] ).
group 120 hrs. Epidermis was inhibited proliferation (] ).
+ Le group 120 hrs. Epidermis was proliferation (] ).
group 168 hrs. Epidermis was proliferation (] ).

+ Le group 168 hrs. Epidermis was inhibited proliferation (7] ).
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Fig. 11. A scanning electron micrograph of skin surface from control group.

x 1,500
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Fig. 12. A scanning electron micrograph of skin surface from 24 hrs group.

x 1,500. A: UVB group, B: UVB + Ze group.
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Fig. 13. A scanning electron micrograph of skin surface from 48 hrs group.

x 1,500. A: UVB group, B: UVB + Ze group.
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Fig. 14. A scanning electron micrograph of skin surface from 72 hrs group.

x 1,500. A: UVB group, B: UVB + Ze group.
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Fig. 15. A scanning electron micrograph of skin surface from 120 hrs group.

x 1,500. A: UVB group, B: UVB + Ze group.
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Fig. 16. A scanning electron micrograph of skin surface from 168 hrs group.

x 1,500. A: UVB group, B: UVB + Ze group.
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Fig. 17. A transmission electron micrograph of skin from control group. The
intracellular spaces of the outer stratum corneum are filled with intact
materials. SC:Stratum corneum, SG:Stratum granulosum, d:desmosome |,

x16,000.
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Fig. 18. A transmission electron micrograph of skin from 24 hrs group.
A: UVB group, x 28,000. B: UVB + Ze group, x 28,000.

SC:Stratum corneum, SG:Stratum granulosum, LS:Lamellar stack.
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Fig. 19. A transmission electron micrograph of skin from 48 hrs group.

A: UVB group, x 28,000. Lipid bilayer are impaired, fragmented or

partially absent. Lamellar body “roll up’ (). B: UVB + Ze group, x

16,000. Formation and secretion of new lamellar bodies. SC:Stratum

corneum, SG;Stratum granulosum, LB:Lamellar body, d:desmosome, G:Granulosum.
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Fig. 20. A transmission electron micrograph of skin from 72 hrs group.
A: UVB group, x 28,000. Reflecting a lack of secretion of lamellar body
contents(% ). B: UVB + Ze group, x 20,000. d:desmosome.
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Fig. 21. A transmission electron micrograph of skin from 120 hr group.
A: UVB group, x 8800. Lamellar bodies were empty(%). B:. UVB +

Le group, x 16,000. Return to lipid to SC. SC:Stratum corneum,

SG;Stratum granulosum, Tf: Tonofilament.
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Fig. 22. A transmission electron micrograph of skin from 168 hrs group.
A: UVB group, x 20,000. B: UVB + Ze group, x 5,300.

Barrier repair is complete.
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