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Abstract — Traditionally, the root of Lithospermum erythrorhizon Sieb. et Zucc(L.E) has been used as efficacious therapy for
inflammation, burns, frostbite and skin ailments (e.g eczema and psoriasis). It contains isohexenylnaphthoquinone derivatives
(shikonin and its esters) and furylhydroquinones (shikonofurans) in lipophilic fractions and caffeic acid oligomers (rosmarinic
acid, lithospermic acid B) in polar fractions. Recently, new preparative isolation and analysis procedures of shikonin along with
its oligomers from the extract of L. erythrorhizon by the combination of high-speed counter-current chromatography with high-
performance liquid chromatography-diode array detection have also been introduced. Although there have been many reports
on the wound healing, antiinflammatory, and anticancer effects, the research on the effects of anti-atopic dermatitis of the root
of L. erythrorhizon were relatively scarce. However, in recent years, new information gathered from research efforts, on the anti-
atopic dermatitis properties of the extract or constituents of L. erythrorhizon has been accumulated. In this paper, the findings
and advance on the in vitro and in vivo activities of L. erythrorhizon and its constituents especially focused on antiinflammatory
and anti-atopic dermatitis effects are summarized. The phytochemical constituents of L. erythrorhizon or its tissue cultures are
also presented. Although there are few to verify or refute its activity in human, one result of clinical study of the extract of L.
erythrorhizon on the atopic dermatitis patients was introduced to assess the possibility of its clinical use. The reported mech-
anisms of action and in vivo pharmacological studies in different animal models for the various types of extracts or constituents
of L. erythrorhizon are supportive of its therapeutic potential or dietary supplement, however, more evidence from clinically
relevant models, as well as systemic studies on the active constituents or the various types of standardized extracts at the cellular
and molecular level, are required.
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Fig. 1. The structures of shikonin (1), alkannin (2) and wrongly assigned structure (3) for 1.



Vol 41, No. 2, 2010

Table I. Naphothoquinone pigments identified in Chinese Zicao preparation™
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i s 3 .

= A g4 A B C D B T TFE(%)

Hunan 0.18 - 0.06 0.12 0.03 0.39

Shanxi 1 0.24 0.13 - 0.01 0.06 0.44

Lithospermum Shanxi 2 0.19 0.27 - 0.03 0.07 0.56

erythrorhizon Guizhou 0.36 0.32 - 0.05 0.12 0.85

Sieb. et Zucc Nei mongolia 0.62 0.85 - 0.05 0.16 1.68

Guangxi 1 0.34 0.25 - 0.04 0.08 0.71

Guangxi 2 0.52 0.90 - 0.19 0.19 1.80

Compounds: A, B,B-dimethylacrylalkannin; B, acetylshikonin; C, B-acetoxyisovalerylalkannin; D, shikonin;

E, B-hydroxyisovalerylalkannin,
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Fig. 2. The structures of shikonin derivatives 4-11.
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Fig. 3. The structures of lithospermidin A (12) and B (13).
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Fig. 4. The structures of shikonofuran derivatives 14-18.
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Fig. 7. The structures of compounds 19-22 isolated from the cell cultures of Lithospermum erythrorhizon.
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3171 f1ste] 2F e HwkAEe} 1A H]YHA| R (Human mast
cell, HMC-1)E ©|-8-3F A2 35 Bisiith 259 H
T 2o & FEES HAAE] § ¢ compound 48/
802 €S §=3 A3 0.1 mg/ml ol golA = &
Ao R gAY S AAlste 345 YEReH, 5 mg/ml
o] T = 0% AAEHE Bt Ao & F=
=2 histamine 7]l IS4 0.1 mg/ml ©]/dolA =
oEH o7 AAEN oM, 1 mgmle] FEANME 92%2] 9
AgIE Btk HMC-19] i34 += phorbol 12-myristate
13-acetate(PMA)2} A23187% 952 ARl & IL-6, IL-
8, TNF-a0] #H]E Fo]dog oAk a7 B3
o} AR F2E2 F271 00, 1, 2 5 mg/mld wollE IL-
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62 AAES T o)EAH o7 AA|EY (5 mg/mlY w
68.2% A), TNF-02] A2 &3 Fi o)FEF o7 A5}
AThs mgmld ® 773% A1) 09} e ArAHNS
EYZ AREL A2FZEE°| histamine2] #H]9} kB-02]
&3l oAl ©]gk NF«kBe] €493} A 71x& Fated v
THIES] §E4 dElrNkeS Asle Aow nokY

AzFE=5 olEu I g 7 BWol AREI e
ZFA|9] hydrocortisone] &3l Tk ¥ A+ S B
2E Atk Kwon 52 A% & F5E3} hydrocortisoneS
macrophage 264.7 celldl Ztz} A xg] & % lipopoly-
saccharide(LPS, 10 ng/m)Z A}=3}¢] pro-inflammatory
cytokine®! TNF-o, IL-6, IL-10, IL-1p2] &d H=E =74
SIALh A% & FEELE 50~1,000 pg/mie] F=oA TNF-
al] FHIE T4 A AsIR oY FEe Bl A=
AUTH A% B FEELS AR 0.01-0.1 uM F= 919
hydrocortisone?} §-AFS+ =] TNF-a A &3 VER)
o} At} IL-6, IL-109] 23] tisiA = hydrocortisone}
Al ol e JAEHE e S 28y IL-1B
o] W&ol tha A= hydrocortisonex= W2 Q3|8 &
oA Frtste A#E Uepn? ol A&7t
hydrocortisone?t= F5gel thell th& 7135 7|50 A
< Aolgtal 34T 7 JJout £ o A At He
3 7102 WRIth Han 5 LPSE A2|g A3 ti2Alx
(macrophage cell)|A AAZ2FEFES IS4 cytokineS
E=3ks AARIARI AP-13F NF-xBe| 4315 JAge =
W AEA Age] o] Y RAow Byt

A9 d-E ol EF IR AT FHAR] AANL AT &
O} g E4E = 7P 2 4 811 F shvelth
53] 3go] #2 UVBE AR =3A] 9o Zytofut
BES sk, Ag Aol AR e gt
Ishida 5-& A}%9] JHIZ FEE (A4 shikonin 24 =
shikonin 4.4%, acetylshikonin 34.4%, isobutylshikonin 20.7%
)2 A2l normal human epidermal keratinocyte
(NHEK)®ll UVBE A A3, 249 ofH|l2 FE552
2.5-7.5 ug/ml F%=olA NHEKS| AE&S tixol Hs)
15-30% S7HA17.2H, UVBY 28] <45 NHEKAM =
pro-inflammatory cytokine?! IL-1o, IL-1B, IL-6, IL-8 %
TNF-00] AR o2 o2 A8t E3t A% 35+
<& p53 protein} serine 15 phosphorylated p532] A 4HS
A8, caspase-3¢] S AATOEZN UVBel o
A E2] apoptosisS WA I HaE LY

Microglial cell> 5217712 Y % AFHHEolAM 5
283 9L AT WA AdEolA] vHd A0 microglial
cell®] SAsh= Q3]e] SFAAA AHA e 42 L
T e Ao dEA Ant Akxe] T84 shikonin}
I FEAEL o33 microglial celle] &3S A5l
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AN7EFOZREH FFANAE Beshe d =S F 7
FS Aolglx EIAFYYTLE Nam 52 4puM FES
isobutyrylshikonin(5)3} isovalerylshikonin(8)2 microglial
cellel 305 &<k A gk 5, LPS(100 ng/mlyel] o3l
=% iNOS, IL-1B, TNF-a % COX-2 mRNA2| & 3}
PGE,®| A4to] Fo]&tA JAd = RS HILATH
Shikonin =X &2 Akte] phoshorylation} NF-xB<| &
38} w5k fo1d Al AT, webA] A2=2 shikonin
=47} microglial cellol] 3t A 2-8-8- FYsl= T8
HAYEL IkB-a degradation®] 2J3] NF-kBE E43}1]7)
= Akt signaling pathways AIsh= 24U ZAol2kal 4
stk

w5 2 FLel=r] 282 A shikonindl] thEk &
A= shikonin®] #Ah= & HE IAUSS B
Fi U Chemokine receptor= G-protein coupled
receptor= 57 chemokine®} 23t W15 ASHE]
Z ol FZA = 9T 433l Chen 52 shikonin®]
chemokine?} CC chemokine receptor-1(CCR1)3-2] A¥H<
dezie g AAdtt= S BIskAt. Shikonine
RANTES(CCL5)} CCR19] transfect® human embryonic
kidney cell(HEK/293 cell)®] A9H(ICs, = 2.63 uM) B MIP-
10(CCL3)8F CCRI cell®] ATHIC,, = 2.57 uM)S F& 9
EH o= AAFI}. whHYl MCP-13 CCR2 cell] A,
eotaxin®} CCR3 cell®] A3}, I-TACS} CXCR39| A3 ¢
SDF-1at CXCR4 cell®] 232 214 7 AlskA] &
t Ao w34 shikonin& CCRI12] 54 binding siteo]
A AAA R At 7Fs/do] 7] wiEell CCRI90 23]
wpiElE HENEse] X5 aados ARE US4
o= 4 5 Ak?

LTB= €53 #4d S8 wiEd=E 28 /RS
A B, A4, A E olED gty Fo] HSAS oA
%93 9&& 3t} Shikonin(1)2 leukocytesel] 2] 3t
leukotriene B,(LTB,)2} 5-HETES] A/ T3t AA|sk= A
o=z IHHHLIB,, ICy, = 0.62 uM; 5-HETE, ICy, =
0.26 uM).*”)

0
i oot
[ %

¢

<]

T‘T_‘,

ARAE FEF H olEDIRgd #E dye B2 A
$7} F5E = shikonind} 7H2 ]S4 240l B2 %
Hol srA git}. H2oll= ARl o] e =
o] =2 EZ9I lithosperic acid(18)2} F& 3t A-TAMHE

o] dX At} Serine palmitoyltransferase(SPT) &=
sphingolipid A3Md <] ATA oA F23F T2 dl= a4
olm] Y ol R 7} wslE B ZFiEE TR
el F9)0) FAERES Aitske Fas 9ES 9
t}% w}2}A] normal human keratinocyte cells(HaCaT cells)
oAl SPTe] 285 ST &4 9Y S 855 7}
2 7oz 7IYEt} Thuong 5 A= ¥elo] wgke

i

4
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HO

20, lithospermic acid, R =R? = H
23, 9"-methyl lithospermate, R' = H, RZ = CH;,
24, 9'-methyl lithospermate, R' = CH;, R = H

Fig. 8. The structures of lithospermic acid derivatives isolated

from L. erythrorhizon.

ZE°] HaCaT Al|ZoA SPTO] 282 A3 ]= 2e &
ZA3}3L, activity-guided fractionation ¥ ZH A =ZwlEIE}t
HE 53 A 2J3l] lithospermic acid(20), 9"-methyl
lithospermate(23) & 9'-methyl lithospermate(24)S- 213131
55 100 pg/mL F=014 HaCaT Al
77} 55%, 23%, 2 81% F7t

thFig 8). Al 3=

o] SPT whuzle] Wl

=

gelskiet.

Ol m|m| Feiof 245t SSAE Al

o)

2] 924

EFFA(UVB)el 402 dojt dule] oji dF
Sl th3k APoM= C57BLY] &4 w22l UVB(800
milen?)E FAKG F, ok wR a9 AHESREY
(transepidermal water loss, TEWL), superoxide dismutase
(SOD) ¥ catalase(CAT)®] Id w3} 9 3| 7A) Yol 3t
A7E B EAE” B A7ae izt 24 gz
Az WP B FEES 0.5% FHE AEAL 23 &
Z 160 AIZF B9t 7Y 2 S35 YERd Al e} o]
TAES AU A3, AFrEEAE HollAe 24 A
oAl thzesroll Blal oF 32%9] RS HAATh SR
“*(erytherma index)PlIA = 24 AJZFHol|A] T Z=rol] sl <F
23%2] 21 @77t ATk SOD2] T4 120 Al ellA

Table 11. Selected in vitro experiments of the extracts or constituents of L. erythrorhizon on the antiinflammatory or anti-atopic

dermatitis effects

_ A A A E/ _ . - , , - ~ 27
as SEMAY g9 e e gy 39 2 Qods) B s vt i
1 Mouse B cell/ B FEE - 100 ug/ml F%0A CD23, CD69, IgE2] & <A [55]
anti-CD40, rIL-4 - IL-1B, IL-4, IL-5, IL-6, TNF-a -2} @& o)A
- TGF-B, INF-y -2} @& F7}
- IL-10 82 w& el folgh W3t gls
2 Rat mast cell/ B 22E - T oEHoE 3y A5 mgml, 90% <IA) [56]
compound 48/80 - T% 9JEHO0 = histamine F2 SGA(1 2 5 mg/ml, 90%
o] A
Human mast cell (HMC-1)Y/ -B55 9F&F o= L6 AA A5 mgml, 68.2% A
PMA plus A23187 - % EH S E TNF-o A4 AAI(S mgml, 77.3% <IA))
- IL-8 A4t 2175 mg/ml, 29.5% JA)
3 Macrophage B FE2E - TNF-o. & IL-10 A4+ 94 [58]
264.7 cell/LPS - IL-1Be] W&o Solsk 27}
- AP-13} NF-«xB2] 243} 214 [59]
4 Human epidermal ez =& - 2.5-7.5 pg/mloll A UVB ZAF 3 celle] AE=E =z [60]
keratinocyte/UVB o H&] 15-30%%7})
- IL-1a, IL-1B, IL-6, IL-8 H TNF-o A4 A
- 5-7.5 ug/mlol Al UVBO 2]+ apoptosisS A
5 Microglial cell/LPS 3}5HE 5, 8 - 4uMe] F=)A INOS, IL-1f, TNF-a 2 COX-2¢] [61]
mRNA =& A
- TNF-a0 ¥ PGE,¢] A4, Akt®] phoshorylation ¥ NF-kB<]
243}t A
6 Human embryonic kidney 3}3}& 1 - chemokine®} CC chemokine receptor-1(CCR1)Z}¢] 23S [62]
cell (HEK/293 cell) Aelzo=z oA
7 Human keratinocyte cell — 3}3+E 20, 23, 24 - 100 pg/mLol A 23~81% serine palmitoyltransferase protein [63]

(HaCaT cells)

T oA
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2

Zre] vlEl oF 21%°] AR H7F A JA T, CATE)
Ao 48 A7l A thatel] Wis] oF 167%<] Z71as
F= A= AFEATE FAn A FAENH SR
HHS A, AXFZES FYUT 160 AlZF o] o= 79
o] Yo 35y e Ao Huygl o] A
FolA UVB AL & dojue= H5Hkgoll &gk F7H4<l
AFS AE71d SHolA FYEThd, UVBel o3t 3
W 3|=el f2] 2 B 2] g 3 58 FaiE
Aol Yoz dFo| =FE writh 7= o8 74 &

o] F3yg BRAS ] A3 AxPele Fast D 5
AL Aow BT},

S

.

T A 2 e 7led AuA e fiE 2=

F881ztelH, ofEy] 9} 7he I HAZ M= F
7} 2R Zog ey Jrkh” NC/Nga mices o}E

HY 7o B RHHS Holu g olEv Iy X5}
HEA ARl 71dS debr] 918 A sERdE o
#H2E” Kim & NC/Nga miceE o2 2z F55

(710%0€-2 FZ, LEZ)S 10577 7719 5%E Aola+
3tod 33 9] ceramide %, SPTS] mRNA % SPT protein

o] 38 ceramidase®] WS FAlaIGITE" HA4ZEH(CB

i+, BALB/c mice)oll H|3l o}E ¥tz (CA+*, NC/Nga

mice)S 57.14%, AEH(LEL)S 171.4%2 LEZolA A4
izl Bls] 9] ceramide o] Fo)Ho® =& Ao

2 Yepgth SPT2] mRNA H¥ A= CB#, CAT, LE

T Z+7F 100+£1.37, 107+0.96%, 92.6+1.68%(SPT/GAPDH

(%control))2 HAJL 2 #7+] {27 o= it HE

Al ceramidase®] W&Ho|AM = CB, CA, LEX* Z+7
100+0.03, 888.9+0.32, 66.7+0.06(ceramidase/B-actin, %

contro) .2 7 thira} ob=y] thzrte] Blsf Adste

T 7} e Ao ' Hol AZxFEE-E ceramidased] T
Aol o3t ceramide®] Tl FIFS A= A= HRI

o} o] 52 F TAA olEFU T viE)| AxFEE

oA A U IgE] T, TEWL, scratching 3|9} 7]

7+ 5ol Fashe AL AT BN ARFEE0] ofEY
9L sAdel] BHAQ Ao E Baslgiet)

Eg SjelAl= o] 2o] A AR Bol AMEH
UoL, A FAEHA AL U= bR, Dol
oAk, St RIS T 7hs gt Ak thgk A7) o]

2|3l = Hell FEak, Ak} A AokS vl
33t Algl So] R = kY 537 BALB/c mice9}

NC/Nga miceE o= A2FZE2R 2T 26l 3l
Fole= 0% lSHEE 35 ReARE S B

NEA SR 2Ao|FggFate] AT AF oA A% (total

scratching number 2 scratch intensity score® )} IgE

of th3t WslE ZALSIATE &Y% F A HelA = B

)
_?_h‘
N,
[

]

i U we kd
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A=) F AR (total scratching number)7F A|Y Bt
ko, ApxTo] I O W FAE V|ES o
UERETE whAe A=A 4=(scratch intensity score)l 4]
£ BERG Aol Zbzh 42+1.0, 541,08 FoF o
2y Ao g yeh AlxTto] adSl tie a3t
= Ao= HolH, IgE A%, AZTo] FAt) kol H]s)|
40% AE Ao BIE

Kim 5 Guinea pig®l hydrogenated coconut oil(HCO)
< FURIAE 8F FF APt FIAME FHrhs
(epidermal hyperproliferation)S =3 & HE}A|f, A=
EFEE AR ] FEEEEEIEH USSR 5
< 27 B8t Holyadt & Ay FAL W}, hydroxyfatty
acid 3! TEWL®] ¥s}ol] tjgh A5 RIarh AR o)
4 & #AA hydroxyfatty acid2} TEWLO Tt 52914
Zpol= IFE R GYAIN, R FA SHAAM = 2T
(HCO 105 )2 454 ums 4% whd, 212 528
2 92 umE 3 Eo] AE oA 7P s AHE
HAFA o}ge] 22 & F287H A% 47 55
oA E HCOE AelehA] &L 105 539t BebAlfvt
Fa e BT FARE 2] 2 A5 (proliferation
score) 2 ceramide TS RSt} o3t A2 AxFE
=& otEIIFHAA ceramide®] TS ST CEA
FIAE I Nsker] E449 Aog Btk

olEn] o] T W Al IgEet AR vV E=
7 Agsi =9 g3s 3 AA histamine 5-©
m7Edely o8 T/ cytokineES WEdI] HSHES
S EZAZ1c}h webA B TEM oA IgE, histamine,
cytokine 50 FEE Fdsh= Zo| olEIH-AE /A
sled 23 2107 Helth Compound 48/80S -2H4d
B2 3l Sprague-DawleyAdl SFE UIFoE % &
FEEY 858 ST AYolM = A, tixs, A=
9] histamine FX=7F Z}ZF 6.10+0.20, 348.59+30.77,
284.96+30.28 (nM)S-= FAF= AT BITHA|Z o] e}y &
Rl e A, dxe, Axeel A4 6.10£0.20,
87.56=11.00, 33.14£10.2%2 S = o] AZ=7} histamine®] &
= ZhAo) HintA ] gty Aol 23t e AR
E_IE] 21]:]_'75,76)

TNF-oi= w33 WM G548 oA wiagdl &
23 9L s, 53] ofENuNHe] 95 T = Y
& fFEsted A2 FATA MEAT T2 targere] H3
I}, Staniforth 5~ gene gun-transfected mouse skin &=
529 oflA] shikonin % FEA7} FAF G7E YER A
£ ARSI AE A3, ARt e] A4t FZEEE o}
Yzt 22429 shikonin(l), dimethylacrylshikonin(4),
isobutylshikonin(5), acetylshikonin(7) & isovalerylshikonin(8)
BEF7F % 9492 human TNF-o promotor®] €442
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Table III. Selected in vivo experiments of the extracts or
atopic dermatitis effects

83

constituents of L. erythrorhizon on the antiinflammatory or anti-

ASNAF T E =]
W SEMEEY e me gy 99 2 99us B9 adsd we DY
1 C57BL male mouse B FE2E 24 N 7ol AR FREDTE 329% 724, BRkAS [67]
oF 23% 214 a3}
120 AlZ+del Al SOD 24 °F 21% 74
48 AZHd oA CAT &4 °F 167% 57}
160 A1ZF o] 5o AL e HFFFEOR J|&
2 NC/Nga mouse/ 70%0 &8 &5 OLEM ) ET(57.14%)° Blel RFZ72) ¥ ceramide [71]
UVB Sraro] £01H 02 Z7H(171.4%)
SPTHE A9 mRNAYH = 94 W3l §l&
ceramidase®] TE A
g3 Ul IgE¢] % % TEWL #4& [72]
scratching 3|~} 7]17F 7+4
scratch intensity score f-2]3F 744 [71]
IgE9] &% 40% 7
3 Guinea pig/ g2z ¥ 23} B FA 7Y tl245.4 um)dll B8 FA09.2um)  [73,74]
hydrogenated coconut oil e 25 A3 F-AFSE proliferation score 2 ceramide T3
nel
4  Sprague-Dawley Rat/ B 22E G920 2 histamined] % 7+ [75,76]
compound 48/80 BTN o] g9 A
5 Gene gun-transfected i} ZZE FE2E ¢ 9IdAE EF 5% 9EH22 human  [78,79]
mouse skin/ 33 1,4,5 7,8 TNF-a promotore] 4 A
croton oil - shikonin(1)3} isobutylshikonin(5)°] 7} 7}& g
TNF-a promotor] B4 A YepRd
croton 2 E¥3 g% GM-CSF2 TNF-o
promoter?] &4 <A
6 Chronic Ox-induced murine 70% o|Ere F&E gy e 2y A4 U IgEe A [80]

atopic dermatitis model

gy st

7R

AAsk= Aoz Yelth 2 5 shikonin(1)3} isobutylsh-
ikonin(5)°] 7 7383t TNF-a promotore] £ A3 L
R o™, transgenic human TNF-oo mRNA2] &&=z} thal]
Aol Arks AABIH R R FAFTARE AdolA ] AR
F5ARL AABATE? o] AFAAE gene gun-
transfected mouse skin F=E2oA HF -FUJXR] croton
QYT 9FS F=3 & shikonin H FE=AV FEF &
FH= Jepl=xof s e ZAFSFATE Croton 29S8 &
55l 3o =323 739 transgenic GM-CSF(granulocyte
macrophage-colony stimulating factor)®} TNF-o. promoter
o] &/do] 7z} eul el 34uf F7stdtt. oW shikonin
GM-CSF promoter 842 @350 2 A5ttt B
3191787

Lee 52 oxazolone-+= A F THAolEY I HE A 7Y
(chronic Ox-induced murine atopic dermatitis(AD))= ©]-&
slo] Ap2FEE0] olEIIRHAAN HFe 1S oA
BIEAE AT B Bdlo)] 21x9] 70% e &
£(0.23% lithosperic acid 3r)2 FoIg A3} 977439

S, @ W 1gBS] 4 ¥
o] FEEI. o2t del=r)d Vv

9] Baj9} COX-2 & iNOSY] A9 <l

sk gl e s )
NAEI= kB
5t Ao F B

™, oxazolone-F= AJF THJolET]I A 2 (chronic Ox-
induced murine atopic dermatitis(AD)yS ¥&l|2714d %A
X ZA| dhzrel] 583 RdE Aotalth) 2w oA
o Az $2E Y FHARES] JAS 48 % opEvy
4 TNAAgol thEt AFAIES 91 Table 1l g2l st
ATt

al
=

Xt

F
o
0
HI

SAM 20| M 2 Pharmacokinetics

2z B}t oJofARl S AREY] M= ARz
FE2E D SRAEEY invitro D in vivo 5T 31T
ool opum 54 Edt vlg- Fo3t 947 JEofof
gt} Shikonin(1)®] A&7 /4 €Al alkannin(2y> 73+
FoA] AF oM LDyP] 3 gkeol™, RESME 1 gkeR

Zxgo] - vk Ao ettt Shikonin®] A-$-olE
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Table IV. Acute toxicity of intraperitoneally administered
shikonin derivatives"”

Test substances LDy, (mg/kg)

shikonin (1) 20+5
acetylshikonin (4) 4110, 22.75
B,B-dimethylacrylshikonin (4) 48+5

Table V. Acute toxicity of L. erythrorhizon extracts®
LDy, (mg/kg)

Test substances

AU o AT Fo
Az dHE FEE 40(31.6~48.2) >5,000
Az B 22E >5,000 >10,000
Az dHE FEE >5,000 >10,000
ALY B FEE

Table VI. Pharmacokinetic data for shikonin in mice®

Peak level in

TO% 75)‘ =2 p]asma(min) }‘g f(ﬂ O] %g(%)
PE 5.78 343
ST 7.62 64.7
alkanninz} §A18 LDy, Wol A0% UHFom, 47k

Fo] A= 20 mgkg®] LD YERHATH Table 1v).%

Az FEE] B4 F A7z 4] B4 2 A7
FoE 53 F4954 (acute toxicity)N 3 A37F BIE ]
o} A% o= —rg%° L7 Al 40 mg/kgs] LDy©
ByElov, Axe] & FEEoU AR AEHE FEE
ZIAfe] B 22ES 5 g/kg o|ANAME FAEA R o1
S FAeluh e Vet Sielth(Table V). AT 7
ojo] AL ofHZ FHES 5ok OAINE FAEA =
o] LA S3gkot, 1 ghe ool 4 A7k ol A
Aol vt & &5 4+ FoAlde 10 gkg
NHE FAEA =4S R uER] St} 83) e B 9
PR AR Z (Arnebia euchroma(Royle)Johnst)e] Aol €l
E (petroleum ether), A8 oHAE|CIE, dEtE U & FEE
S Az T AFA FAAFEE A A9 WEF
(tolerated dose)y] ZHzt 2.0, 12.5, 19.5, & 23.4 gkegz A%
o]]EﬂE =5 o] 5/\-]0] 7}-}(} A3, = %%o] 5/\-10] 7].
4 ve goz et

2}%.2] pharmacokinetic 7= mouse?l| 4] [*H]-shikonin
< o] g3le] 2ALFITHTable VI).%* Shikonind 7715
9 283} Al B [PH]-shikonino] &7 WollA] oF 13
Yol 729 AR We FRE woln, UFAR Fol
3 [H]-shikonin =& 96 A|7ko] Aupd Ao =
40.5%("H3HA] 3.6%), TIHO 2. 40.3%(1H3HA 7.7%) Bl
Z25E Ao ByEr”

Kor. J. Pharmacogn.
ER S EDEITON T

ofEwY el ek A% F
g S As|vsha gkef st st 73-4 o8l 9
NEA 14988 g o] FHL™ A7 Utk gy
2} 839 (FAF 34, oA} 499)S 429 2] normal gromwell
group(NG, A+Z157)3} 41%8 2] normal placebo group(NP)
S =2 Urlon, olEu 3} 66% (HAL 28, o2} 38%)
Z 38W 2] atopic dermatitis(AD) gromwell group(AG)}
28" 2] AD placebo group(AC)L. 2 o] A% F2 &
(70% NHSE F2)S HEFHE 1057 5 HoFA s}
WAl body composition, blood analysis, skin hydration 2!
skin ceramide gl thet A= s

A’3E A3} skin hydration HollM = AZRE o] F
k2 NG groupt AG group®| 0504 105 &<t Z+2t
14.8%, 173%7} S7Fe A2 = YeElRT) Epidermal
ceramide®] &% FX|o| A= NG group} AG group 2zt
7} 100%, 45%°] & S7H B2l 202 YErt. ol
3l A}x=F=E°] skin hydration?} epidermal ceramide®]
Aol o= A Z3} e AR HoXIT), Bt Akx
A% IgE 7A9] WS AR AoX e 745 vt o
AF Fetoll A 2] NG groupe 5.3%7F Z7133L, NP group
2 0.7% 7aglon, ofEy Al el 4] NG groupe
12.3% 74332, NP group 22.3% 5713 A2 UERs):
o} 13114' 2 A/ gl A= skin hydration?} epidermal
ceramide ¥ IgE2] =2 W3 ZALE o ALgH 7\}_%
FEEY AR e FAshY FEE9] ol S9N )
Mot A5 = A HAFA|E Re o= Eoﬂ
kgt 5 AEo] Had o Aztdrt

FEE9 85g AP 4

it o2 of

A L

ohE] 2|3 e Wy y) o] BRI sy
EREE xLJP A 3L A o] Y
T BaE Yok 3 AR AMRE I = ol v R
A AEA Y PG sje] B A o] HeHow
PSHA o A S ARSIl UL i 2o mE
28 dAYEAL Uk, wEbA] Fgo] A5 AR =
AA el ool tiFE L Ut

Aze QHHRE ) RZkA FRAFRe] X g5
ARgE o] FlRdel] et 52 o= A 1A= gt
2 Rl olEu I tigh H28 gle XFE oF
B2A 220 /e A9R) glete] olEy g
" A2 2 F2A4E shikonin FEA9] & A
o tisle] 2 A2 Aw Rt

o] FEL HIE AN A AT} AR B
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