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Protection of UV-derived Skin Cell Damage and Anti-irritation Effect of
Juniperus chinensis Xylem Extract

Jin-Hwa Kim", Sung-Min Park, Gwan-Sub Sim, Bum-Chun Lee, and Hyeong-Bae Pyo
R&D Center, Hanbul Cosmetics Co., 72-7, Yongsung-ri, Samsung-myun, Umsung-kun, Chungbuk 369-834, Korea
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Az FHE g vl& FUEFEFEC] JHFI 68 30% A= AMEZA7T JeEboH, 4548 5 cyclooxygenase (COX)ell ¢
o ARoA AAHE ZRAEETEY B9 AAFE ZAAATE AR dRo A SLS (05%)HEE f3d A4 #Rde &
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9 SLSel| 93 mEEAte] that BE g3E b aAEA $43 afE A4E 4 gl
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Abstract: The human skin is constantly exposed to environmental irritants such as ultraviolet, smoke, chemicals. Free
radicals and reactive oxygen species (ROS) caused by these environmental facts play critical roles in cellular damage. These
irritants are in themselves damaging to the skin structure but they also participate the immensely complex inflammatory
reactior. The purpose of this study was to investigate the skin cell protective effect of Juniperus chinensis xylem extract on
the UV and SLS-induced skin cell damages. We tested free radical and superoxide scavenging effect in vitro. We found that
Juniperus chinensis xylem extracts had potent radical scavenging effect by 98% at 100 ug/ml. Fluorometric assays of the
proteolvtic activities of matrix metalloproteinase-1{MMP-1, collagenase) were performed using fluorescent collagen substrates.
UVA iduced MMP-1 synthesis and activity were analyzed by enzyme-linked immunosorbent assay (ELISA) and
gelatin—9ased zymography in skin fibroblasts. The extract of Juniperus chinensis showed strong inhibitory effect on MMP-1
activities by 97% at 100 pg/mL and suppressed the UVA induced expression of MMP-1 by 79% at 25 ug/ml. This extract
also showed strong inhibition on MMP-2 activity in UVA irradiated fibroblast by zymography. We also examined
anti-inflammatory effects by the determination test of proinflammatory cytokine, interleukin 6 in HaCaT keratinocytes. In
this test Juniperus chinensis decreased expression of interleukin 6 about 30%. Expression of prostaglandin E» (PGE») after
UVB irradiation was measured by competitive enzyme immunoassay (EIA) using PGE: monoclonal antibody. At the
concentrations of 5~50 pg/mL of the extracts, the production of PGE; by HaCaT keratinocytes (24 hours after 10 mj/cm2
UVB irradiation) was significantly inhibited in culture supernatants (p <0.05). The viability of cultured HaCaT keratinocytes
was significantly reduced at the doses of above 10 m_]/cm’) of UVB irradiation, but the presence of these extracts improved
cell viahility comparing to control after UVB irradiation. We also investigated the protective effect of this extract in sodium
lauryl sulfate (SLS)-induced irritant skin reactions from 24 hour exposure. Twice a day application of the extract for
reducing local inflammation in human skin was done. Irritant reactions were assessed by various aspects of skin condition,
that is. erythema (skin color reflectance) and transepidermal water loss (TEWL). After 5 days the extract was found to
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reduce SLS-induced skin erythema and improve barrier regeneration when compared to untreated symmetrical test site. In
conclusion, our results suggest that Juniperus chinensis can be effectively used for the prevention of UV and SLS-induced
adverse skin reactions such as radical production, inflammation and skin cell damage.

Keywords: juniperus chinensis, skin cell protection, anti-inflammation

1. = 31 9t
dFe 2y AT 20| ouldt YA o3 &4
7] w3 F 7Y Qg Zeth F, Aol A £ @od I HEE Hi3sta EYRAE o=
ol el AdsE AAAHA w39} R 373 2 A BN HE 4R wol BEHoz e AolH, ¥
Fo2 Qg R &4oF JAdd e f2A yehd Z RE 9 9E 58 doA 7% FArt dojui)
F QE 94 232 g ¢ Joh 23S fosE 9 gt o3 952 Akl Aol 2714 A
2389 712 7b 4% AR AYAE & F o % Fgog Boley 45 AFde AFAT 8
A8 A Aae BEFA wEHO glo] o]ZRH ARA AU, Ag dF o] AVIA HW ATEA
FEEE A3 2EHAE 9%y FE AL 213 5 d7hA] gago] A7|A ArH78l ddFTAdE o
t} &3k Eo] glovt R kA4 WelMu s g
A A, o, BALGEAT 22 oy A R 2 Al AR oA FAgo] e IEgEdo] FdH
1 F 199 o 7HA olfel M F ghel AL ol AfM L tdet 4F SAOCRRE HEE BT
2 Y ¥o] A B & FS AHAE gy ~E e F Ae A8 TaMol AH FolA, o
dlas wol AL AN AW A a8y XY »3E Asta A7t 43 HIE FHY A=A 2
doFA Aok F, FAata Fo| B AL g 4F Jfto] ZUlkE L Q9]
g 7t F¥o] A3ty 2EHAZ ZASA Hz, A3} FUF= 77 e URER oz¥E gt 3
A AEYaE AXY dd K3 9 DNAY &4 (S HFEB ) 3t ANe #HA 2 2HS ¢
Ads]A Hrh dokn AsAY, gpFol g 23 ) wie] FR
Adubd oz AEe 4 FAE dsld AAHem 2 AMEH gkom $mo] 10003 o4kl UFEZ qlth
FokstAle] AT gbelo] o &4y B v1FE vt g Lo GRREH UM AREHRASH, 4F F
AAT UV, 4, FAEZ, 25 59 &8, F54 ol Adle ol Astxu WEAAALE FINE 7T
dREAA ) AL | =gl o)) xFIFAY & FEe AR7)s A7t ok SuvEael 42 A4
Aakae] o] wolAle &3S 2ad AxE A AESZ EolE 15~20 mol® UFAAL o)
g AL ASAEH 2L op/|HY, 3HY w55 FIA Y& HERGT $XEYC] glon, £ 4~5¥4 Hx
A Bk e ZxpA o] FUdRket Zlo] ofF3 109 Hrh &
gl Aas 954 T A2 Z(free radical) & &5 wg didolgt st AAE AHEHJuniperi
3} FA A4 F(Reactive oxygen species, ROS)-S A A Lignum)ol 2t @oH10,11].
7 DNA9| &3 Axet 2o itsls F2s = B ATE JAEZRY A= gy 4% Fy
g ZE Az datrEn 28 A¥ 9 NEE 93, £e FEEES 2389 F 29dY e PR 55
HiAAA QL WA AS fdbo] #oldlE EA(matrix me- 9] AE 2 photoprotection EHE &-83}o] thokslt Ag
talloproteinase, MMPs)2] &o] Qg o], ZFxA 24 age FAE 8 dF AE3a
S A6l A Mol o3 B Bz AL
Rrzd 229 g ARGF f2, T 5& Fu 2. X3 9 diy
g, dgAgola I A AofMd =EFHo| gl
HrE o3 A4 a8 Fwsta gt £ V)54 2.1, A8z 2 77|
gEe 3oz SR ud vige] e g7 FuFE MEAFAF A TN FAEY L
ojdErE ARk FUIetA, EAS] e 7 2HEA, H, Az 2 Adste] A2 ARtk BHT (buty-
29 Ho] REAA st ~EHAT MHIHIT g lated hydroxytoluene), Anti-MMP-1 antibody (Ab-5),
AoAEe dEe Fa4d By ol ¢hxAdd gt Anti-Human Interleukin-6, anti-rabhit IgG conjugated
#iol o Eobx HAstT HHT 27AA AEFL A with horse radish peroxidase (HRP) and anti-mouse
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IsG conjugated with alkaline phosphatase (AP)+= Sigma
chemical Co.9lA TU332m(St. Louis, MO, USA),
Collagenase inhibitory assay kit @ 1,10-phenanthroline
< molecular probes (Eugene, OR, USA)lA &t
o, PGE; % %<& Cayman chemical (Ann Arbor, MI,
USA)®l enzvme immunoassay kitE ARE3lith Algh
R AFHa o= 11 mm large Finn cham-
ber on scanpor tape (Epitest Helsinki, Finland)& AF&-
392, sodium lauryl sulfate® Sigma chemical Co.
(St. Louis, MO, USA)elA lskd e},

2.2. %“-P:"'"‘ ==2| x=X|

gt AaE & R RES A éfs}oi %% Oﬂﬂ
ol 247 Bt Addal AAA
10%). AA] E 80TANA 4A17F F< ér%
FEdE oitele] evaporator® FEAA FLUF
& e F 4o AHEET

2.3. DPPHo|| ofst RiFaic|zt &~H &3¢

Ao 24 &3 F3L 01 mM DPPH(22-Di
(4-tert-octylphenyl)-1-picrylhydrazyl radical)el]l 2d<
EE TR 5% HAUeke 37CoA 1087 wheA]
7 % 560 nmell A FREE AT 12

2.4, Superoxide radical &~H &1t

Xanthine, xanthine oxidase ¥Hs-ollA] @A ¥ superoxide
radical® 278HE &3S SOD Test Wako Wil o)
ZSA5A[THIZ . 0060 M NaCOs buffer (pH 10.2)9) 3 mM
xanthine, 3 mM EDTA, 0.72 mM NBT¢ 3h}F=&E
S 7FE & BTAAA 1087 dkeEnh o] wk-goo)
0.25 U/mL xanthine oxidase® 7}t 25Tl 268 &

2.5. Collagenase 24 X5 =1}

Well platee] &3 A7 HIAEHdS FEEE 34309
H7reta, Zr welldl AA3) 3438 collagen R E42E
40 uL¥ 25319, DQ-gelatin £ 20 L welld] ¥
Falo] WhAIZILh DQ gelatin 7] dolE o] BAE
o] glow & ofF rjde] EHHWE o] nFH
7] W&ol colagenase EAFAo] Zrl85E FHglo
S7retth AltE Aol wE 33k W8 E ¥ spece
trophotometer (PERKIN ELMER, USA)E o] &3t &
“él'g}:e :1";(30})\)\1:]‘.

2.6. M=Z HiZ(Cell culture)

A YA Z(HaCaT)E= American Type Culture Collec—
tion© Z2H€] FUe i, 10% fetal bovine serum (FBS)
o] HA7Fg DMEM, 37T, 5% CO» incubatoroll 4] =) <ka}

Atk AAole] EuZz2leA £2]3F human dermal fi-
broblast (HDF)i= Modern Tissue Technology (MTT,
Korea)ZHH +gstdch +9% HDFE DMEM/F12
(3:1) ¥Rl 10% FBS (fetal bovine serum), 1% peni-
cillin-streptomycine #7}sle] 37C, 5% CO; A 3
Hl9FSLA trypsinization® 2 Al wjekst ¥ 6~104t
AEZE Ao o]&3trt

2.7. ReMBUVB)O| TSt Mz BE &1}
AL 1x10° cells/mLE well plateo] 231 H]
71 A 24A13F Ft Bk sk mlokE ZHEEAARE
oA kAl E A ABIL AAFeHE N (phosphated buff-
ered saline, PBS)2.2 A& 3t} oAbkl 500 yl &
7he thg ALA(UVBIE 10 mi2 24 F AT A
gl A2 wAsEnh AEYEE sREE AHEsd
A 2AF F AEE AEHA % dxedy AEA

8¢ vl2sty

MFOMZOIM MMP-1 szl Xalf &1}

Well plateell 5x10° cel/wellZ g0l B3aa
AN B AAFHAZ F AT UVAE 42 ] 243
I FYREFEES FeEE Yt AR Ay & 4
AlZE B 37C CO, vlE7]ol A wjoksich ME sjok uf

A& well plated]l IAF =BT AH T blocking
buffer2 37Tl 2417+ ¥hg-A]7] 22, Primary antibody &
37°C oA 907 Atk A3 F secondary antibody

21 Goat anti-mouse IgG~Alkaline phosphataseZ 37T ¢l
1 90E3E Agith AlA 3 substrate solutionS il
Al 3 ODws 3& S %

2.9. MMP-2 Zymography
AL 24 & FUFFEES HEdtn Y £

¥ A59E 71F(gelatin)e] T3H 10% SDS-E2ol=a
HotulolE Ao)| Joading ¥ H7|9%E gt SDSE A A
al7] ¢al 25% triton X-10022 1A17F B¢ AH3 &
37CAA 12417 B¢ 50 mM Tris-HCl buffer (pH 7.6,
0.15 NaCl, 10 mM CaCly, 0.02% NaNz)oll A ¥F3-A]71t},
EA8AL 01% coomassie brilliant blue® gMsts &
AgeH14].

)

2.10. Hyaluronidase &4 X5 &1}
Hyaluronic acid’} hyaluronidaseo] ¢]3] Eajwo] 4
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AE+= N-acetylglucosamineS Morgan-Elson assayS
o]-&3te] A s HrH15].

01 M Acetate buffer (pH 4.0)oll &8l3F Hyaluronidase
(EC 32135 SIGMA)S% 4¥98E EFste] 37CAA
2087 wr&A 71t} Enzyme activated solution (Com-~
pound 48/80 (SIGMA)¥} CaCle-2H0E acetate buffere]
£ H7ksled WHEAIF] L, hyaluronic acidE 7}t
o] 40837F wre-AZIth Stop solutionS 78k, 9T
A 387F wrg-A7) & p-Dimethylaminobenzaldehyde
(DABA) €95 EFdta] ¥gA 7l 5656 nmolA £3%
=& FA4s

2.11. XMool osl REE ASEE Ao|EFRRI(IL-6)2
s X&l =0}

ZAFAAEAXI0 cell/mL)E AN 2AI(UVB
GISTSE, Sankyo Denki, Japan)Z 10 mJ/cm® A712 %
AFgt & serum free DMEM ¥iA1E 500 uL AH7}star &
U328 ARE TEEE Fuetdnh 2447 52t H)
% L g E NS well plated] 4TAA ZE3. 3%
BSAZ 37C 2417t B¢t blockingdt 3 primary antibody
(anti-human IL-6) in PBS-T& #A7lste] 37C 08 &
¢t gkgA)ZITE. A3 & secondary antibody (Goat anti-
rabbit IgG conjugated with peroxidase)Z 7}l 0%
B¢k 37C ¥H8AZl ¥ o-phenylene diamine®] i
“FALAS "Hrste] TAAA 490 nmillA FFEE
A3t rH16].

I~

=
3
et

e pet

2.12. PGE; assay - Xte|Mof| 2lall =8 PGE, 44
Mol =3t

ZAA P A E(HaCaT, keratinocyte)E well plateo] Z+
7k 510" cells/mLA ¥3 2487 B RastAct 7
well 2 1AFhE-g-H(phosphate buffered saline, PBS)2.
2 28] AE F 500 plel ANSFEAPBS)E HItetH
t} o] ZAHAAN T AN BE 10 mJ/em’E FAHE
, ZAYAAT vidd 500 UL WU APERE
P APEER A $ oYt MEdT g =
22BEdY B (PGE)3S Z4WdEAEE o4
A% 39 Henzyme immunoassay kit, Cayman chem-
ical, Ann Arbor, MI, USA)[8].

o

N

2.13. AlfElRolM SLS Hze ReE N=d 5ol
oot gd&=a

AFUGe A Gel2sy d@olut olEs 3
)

4 5 A8 WHo] Yt A%F 4
oz stk A4 B A4 4FY 5% AT 2492
FEBAY Yol2ehulA, FUAT B wstos,

egEeta A, 308 Al 1 %, 2004

ARG Y] A PAHEA TEEAE vlE2A] o} o
B2 27AoA 38A7A o, HE dEe 321490k
Aol ALER AF4E 4EF 719 n vitro A
A gdadrt 8 vEd 958 FALE 9
W, FUEFEES FFF O/W AEAL Axste g7
o =x3tgch

SLS (05%) 1A% ¥ (human patch test)e 7 zAte
A= Ak WEo 05% SLS €W (w/v in distilled water)
S filter paper disco] A 217 11 mm large Finn
chamber on scanpor tape (Epitest, Helsinki, Finland)®l
U 7F BAste] A9iAdow AFA RIS FEsin
BEE AAAGY HE AA F 308, 24417 72X 7H3
), 1204 7+5Y) vith AgE9e gFuke AEE Hrt
3FATH17,18).

i
N

Mexameter MX16 (C+K, Germany)+ reflectance pho-
tometer24] AFFAZHE whAkE do] Z=E FAs
o] FWkA S (erythema index, EDQ & 238 &R
o A% AZE SR g Haghs 7y, BX
A3 vlwste] TRk WgEeS AMdstdth

A=A (SPECTROPHOTOMETER CM 2002, Minolta,
Japan)Z ©]&3te Ik AEE uldE axgtg S48}

H

Adrh iz 2ot 74 APEA =¥ BYE =X 4, &
¥ 1Y F EX 3Y F, X 59 $d 47 A0

o ©¥ A v|wsle] a+xgk ¥aE Hwsiy
BAeRedsyd 242 AR 20~2C, Auss
40~60% T34 ZHNA  Tewameter 210 (C+K,
Germany)& °l&dte] FAsAH. = 4 ¥ dzvd
Hla3le] Ay FREAFE A3 f72FEe 3§

3.1. TF woll 2 & =0
G AE AW Z4F AEEY o] gAFgA &

dglo]l A=, AgH L F-3Ae) IPAE ATy
oA HAET) A} A Aol whgstdE HAkst X4
o] Aol d@Eont AxEure] Fxrt daxo] 23
o] &g} o]d AbEbuk-SolA EAdatio] o8 HH
s} JhgEtEY, @444 ety de] figh Rus
298 24317 $8 Zelgig ] DPPHO dig #d
Z+ 471 &3} xanthine oxidase”} xanthine® ¥+-§-3}od
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Figure 1. Free radical scavenging activity (DPPH method).
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Figure 2. Superoxide scavenging activity (NBT method).

uric acid2 #8532 olw AAE = O (superoxide rad-
ica)& AaAsE 232 FHrisldvh19,201.

PUFFEE v gz &4 &% 54 A 10
p/mL AE FxolM 8% 3 =zl AA a3
2 el (Figure 1). ®3 FUFFEEL 10 pg/mL
TTolA RB% AT 93 ikl aAE HER oM,
=x0] #e gz OF A EBE BHT (butylated
hydroxytoluene) 2t} 531 YERtHFigure 2).

3.2. Collagenase &4 X5 &1}

MMP-1 (Matrix methaloprotease-1, collagenase) A3l
gAds 7 2de Z8AS REsle] HREE3AY /A
548 FAAA 883 9571 solAe S R
o FUEFEES FEEE MMP 24 As) a3s
A A} 100 uyg/mL °1de] FEAA 9% od A
A tHFigure 3).

a1

100

80 fo -

MMP-1 inhibition activity(%)

40.0 100.0 200.0 40.0 go/mt 1,10~

phenanthroline

concentration of J.chinensis extract( zg/mf)

Figure 3. MMP-1 inhibition activity.
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Figure 4. Protection of cell viability after UVB irradiation.

3.3. A2l(UVB) ZAtol 2ft MESH 248t 51}

Apelde] g R HE 8-S Hrietr] A8 AL
4 &3t 53 432 AAsn{21] ASAUVBE 10
mj2 RA 3 AEE FEEE Aste A 2A &
ARE AestA G2 dxzdH *ﬂ“‘ﬁ_ge H] 3 8F A
o FUFEEES FRER A F 4HIHALE U
AlZE skl AZAEE 4 23 ARE AelshA] o
TR 3% x| AX ATES F7MA A
T X 54 &3t Z3E HehdItKFigure 4).

s

aanl

3.4. MFOtMEOIM XtlM
Xl =zt

ZAbof 2/st MMP 2Ez

MMP (Matrix methaloproteinase)t AFe]Aol| <) &
Hol &AM, R wglep FEAF BAHHA U
[2223]. FUFE2EE UVA FAlel 98 28 MMP
of 28 A aF4F Hrisly] st FAUGEAHS
2wk uiRjo] A el MMP-1 (collagenase)S A #Fslgich
ANFEE Agsix] e UzET Budtd FUFFEE
o MMP-1 248 As &3% 50 pg/mL F=AAM 8%

o A8 x3E JEHNATHFigure 5
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Figure 5. Inhibition of MMP-1 expression.

50.0 250 12.5 250 125

J. chinensis extract(ug/nd) green tea extract(ug/mé)

Non-UY UVA4.2]
Figure 6. Inhibition of MMP-2 in human dermal fibroblast
(MMP zymography).

o] UVA ZAel &l =¥ MMP-
A4 &35 HUeh7| 98 zymo-

4 FrrEde 55 9

w3 U FE28
2 (gelatinase)?] %8
graphyE AA8tsirt. 238
EHo2 F e &4 tﬂﬂ
I g}t SrEge 2 °]°*"/}(Figure 6).

waA, FREEE Aol 93 FE5H= MMP-
13 MMP-29] 288 FL oEHoE Adste Ao
yeht ze e st HRAE Be g7 48 A
o2 e

3.5. Hyaluronidase &4 X{s| 21}

Hyaluronidase= mucopolysaccharide-splitiing &4 %
9] 3 hyaluronic acid®] glucuwronic acid®} N-acetyl-
glucosamine®] (1-4) A%E 7FEEd8ls €482 4%
Aol Fosty, GFEkgel o3 Ty AAE 3|~
of 93 st g TAstE AR ¢EA
ATH24). e AR QAZ AA aE G dHl &

UFFZ 59 hyaluronidase A3 &4& A4S 27 2

mg/mL XA 81%¢ &3F el cHFigure 7).
3.6. Kool ofsf REEl HZoE Alo|EZIQNIL-6)2
uts xsi =}
g7 ol ikgo fuddatel= speEA, AAA, 2
1 5 98 7E7 gleH, ol digh AR EE 85
7yakr| s Z}ﬂﬁ(UVB)"ﬂ o8 Ty F5AH Abo]

wetEEEehE] A, A 304 A 1 E, 2004

Inhibition of hyaluronidase .
activity(%)

0.1 0.5 2.0 2.0 mg/mi

Aspirin

concentration of J.chinensis extract{mg/m})

Figure 7. Inhibition of hyaluronidase activity.

130

Expression of IL—6 (%)

Non-UVB  UVB 3.2 6.3 12.5

concentration of J.chinensis extract {ug/mf)

UVB 8mJ)
Figure 8. Inhibition of UVB-induced IL-6 expression.

E71I IL-69 AAHE 4% 43}, UVBel o8 2
H dFTH Mo|E7RIQ IL-62 AHESL FUFFEE

o 93] 30% A= #AaEHE ASRE e cHFigure 8).

3.7. PGE2 assay - A2oll st & PGE: 44
ANl =z}

Prostaglandin Ez (PGE»)®= cyclooxygenase (COX)$}
HHg dENE R Foste gEdd EE Fol
Sz Zpejdelt F L AEd o) dFol WA}
A HE Aol ERHTB%). ZAFYHALAA UVB
ZAF AP AT AT, AP wet PGE: Fol &
A3 F71etR e, UVB 10 mJolA 60 ng/ml A Ee
PGE7t A=A AqH 2AF & JUFFEES A
AslE T qEHFT PGE;, PN Fo| FojEon,
25 pg/mL F=oAA oF 50%9 A4 A3 &7t et
AAqHoz &9 9 zede) digk 97 B3 g7t §
T3 Ao veyth wets FUFFEES 934 A
oJEFIRIS oA A5 HAZ F cyclooxygenase
(COX)ol ogt A=A A 537t sle Ao=m AZ7H
tHFigure 9).
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100
50 1% §
E £
D 40 160 3
o >
3 “ 3
a |
3—PGE2(nglml)
| —@~Cell viabity (%)

Non- UVB 32 6.3 125 250

uva concentration of J. chinensis extract{ug/mf}

uvB 10mJ

Figure 9. Inhibition of PGE; (prostaglandin E;) expres-
sion after UVB irradiation.
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Figure 10. Changes in the mexameter (C+K, Germany)
measurement score (erythema index) of erythema by SLS
(0.59%) after appling the product.

3.8. AlRIE|EolM SLS HEZ fFUE ASA mFEAd|
oSt s &3
Sodium lauryl sulfate (SLS)& 3 %2 #

< o] 7} 9&9}\‘;} e
Aol A Bl —?—?r:_ A=aE 23S e
A4E WohE gt JEpA

el st =

\: ) == T
E FA 0}04 & éé‘P% 7] 7LEL SLSol ofsf Zuke Al
2 5 APEAe A29s 5NE AW AW FU
=55 ¥ qEH =¥ APAM =X 5d F ¢

15
13
3
=z
51
9
7 J
Normal  Induction of 1 day 3 day 5 day
skin application  application  application
irritation
| @ contro «k=—placebo == Juniperus chinensis extract

Figure 11. Changes in the a* values of spectrophotometer
(Minolta, Japan) after inducing irritant contact dermatitis
caused by SLS.
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Figure 12. The effect of skin barrier recovery after
appling Juniperus chinensis xylem extracts on the SLS-
induced irritant contact dermatitis measured by Te-
wameter (C+K, Germany).
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