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Abstract: Cosmetics are products used over long periods by the public, and their safety is very important. Contact der-
matitis induced by cosmetics is the result of an inflammatory response of the skin to direct irritancy. The initial event
that this inflammatory response is observed is the release of pro-inflammatory cytokines. In this study, the anti-in-
flammatory activities of extracts from Korean herb medicines were investigated using RAW264.7 macrophage. Among
the fifty one extracts tested, the ethanol extracts from Biotae Orientalis Folium, Biotae Orientalis Folium (roasted),
Cyperi Rhizoma, Nepetae Spica, Benincasae Semen, Dioscoreae Rhizoma, Dioscoreae Rhizoma (roasted), Mori Ramulus,
Pini Ramulus and Alismatis Rhizoma reduced the cytotoxicity and inhibited the productions of Nitric oxide (NO) and
cytokines such as interleukin (IL)-1/3, IL-6 and tumor necrosis factor (TNF)- an lipopolysaccharide (LPS)-induced
RAW264.7 macrophage. Additionally, they didn’t induce the skin irritation when tested the human patch test. Overall,
the result of this study suggests that the extracts of the ten Korean herb medicines are useful cosmetic agents for pre-
venting the skin irritation.
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2.2, Al°F & 717]

Fetal bovine serum (FBS), Antibiotic-Antimycotic, RPMI
1640, Trypsin-EDTA 52| MEZ vjtg AlFE2 Life
technologies (Gibco®™, USA)l A T-4)5ted A8ttt
Aol AHgHE AoF 5 3-(4,5-dimethyl-2-thiazolyl)-2,5-
diphenyl-2H-tetrazolium bromide (MTT), Lipopolysac-
charide (LPS), Dimethyl sulfoxide (DMSO), Squalane<
SIGMA (USA)°lIA] T-U43IH . Cytokine 4= 93}
o] AR8-% Mouse IL-18 ELISA Kiti= Life technologies
(Invitrogen' ™, USA)Sll A 1319931, OptEIA™ Mouse
IL-6 ELISA Kit3} OptEIA™ Mouse TNF- ¢ ELISA Kit
< BD Bioscience (USA)°Al F43H3 T

2.3, MIZZHHQE

RAW264.7 HAA = ATCC (CRL-2278™, USA)
ANAM FYstA 37 C, 5% COZ273N A 10% FBSS}
1% Antibiotic-Antimycotic (10 units/mL penicillin, 100
ug/mL sterptomycin, 0.25 ug/mL amphotericin)©] %7}
F RPMI 1640 Hj x| A uf F3FATH.

04 NE MEZ =X

ME QEEE Aol MEY nEZE o) g
AE A0 93 R formazanl 2 3 E = MTT]
Ae)= o gt BAFATHI6. RAW264T AEZ
24-well plateol] 2 x 10° cellsymLe] B 5 & & Z3}lo] 24
h BiFe F v x]= W 2]al Phosphate Buffered Saline



Table 1. Lists of Korean Herb Medicines Used for This Study
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Scientific name

Korean name

Chinese name

Solvent of extract

Selaginellae Herba Hu AHI Ethanol 95.0v/v%
Perillae Folium A4 fREE Ethanol 95.0v/v%
Pruni Humilidis Semen =79l M= Ethanol 95.0v/v%
Arisaematis Rhizoma A [F2pst Ethanol 95.0v/v%
Massa Medicata Fermentata Al it Ethanol 95.0v/v%
Peucedani Radix Az A Ethanol 95.0v/v%
Bambusae Folium =4 I Ethanol 95.0v/v%
Chidii Rhizoma a J= Ethanol 95.0v/v%
Biotae Orientalis Folium = G Ethanol 95.0v/v%
Biotae Orientalis Folium S (F)* HFAZE Ethanol 95.0v/v%
Gardeniae Fructus H| AN Z)* e 1 Ethanol 95.0v/v%
Cyperi Rhizoma B2 w1 Ethanol 95.0v/v%
Nepetae Spica PN TS Ethanol 95.0v/v%
Benincasae Semen S 3AF AN T Ethanol 95.0v/v%
Santali alba Lignum o)k IR & Ethanol 95.0v/v%
Dioscoreae Rhizoma Alok 111%% Ethanol 95.0v/v%
Dioscoreae Rhizoma Abok(Z)* 1158 Ethanol 95.0v/v%
Mori Ramulus A EY53 Ethanol 95.0v/v%

Pini Ramulus 4 KA Ethanol 95.0v/v%
Rehmaniae Radix crudus =) 5} Hheg Ethanol 95.0v/v%
Lycopi Herba gt R Ethanol 95.0v/v%
Alismatis Rhizoma eI} TR Ethanol 95.0v/v%
Polygoni Avicularis Herba | Ji b Ethanol 95.0v/v%
Vitidis Viniferae Caulis IES IR Ethanol 95.0v/v%
Cartami Semen <312t HALAET Ethanol 95.0v/v%
Glycine Semen nigra =5 EEEe) Ethanol 95.0v/v%
Angelicae koreanae Radix AR i Distilled Water
Selaginellae Herba A EoLin Distilled Water
Araliae Cordatae Radix =g Pl Distilled Water
Paeoniae Radix alba i zkok SRS Distilled Water
Atractylodis Rhizoma alba o= Folt Distilled Water
Paeoniae Radix rubra 2 Zok NGTE 4 Distilled Water
Melonis Calyx ThA| i Distilled Water
Cirsii Radix th A NI Distilled Water
Cynanchi Wilfordii Radix W3l e S Distilled Water
Rubi Fructus s Ve Distilled Water
Polygonati Officinalis Rhizoma =5 Ay Distilled Water
Lonicerae Folium Qs oS Distilled Water
Zingiberis Rhizoma 1% W Distilled Water
Angelicae tenuissimae Radix A [ 7N Distilled Water
Fagopyri Semen AL Tk Distilled Water
Cnidii Rhizoma A I Distilled Water
Aconiti Jaluencis Tuber ZQ S Distilled Water
Vitidis Vinferae Radix e AR Distilled Water
Zizyphi Fructus o= N Distilled Water
Akebiae Caulis =& A Distilled Water
Perillae Folium A4 R Distilled Water

Pini Pollen %3} WATEW) Distilled Water

Massa Medicata Fermentata Al jif e Distilled Water
Astragali Radix 2}17] WG Distilled Water
Siegesbeckiae Herba 33 Kt Distilled Water

* The herb was roasted before the extraction.
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(PBS)Z A& 3 T} FBSE X314 b= A2 vl
A7 wgsdth. AEE LPS (200 ng/mL)E A=A
7IAY Z2 AFAIIA &2 AHelA HTF 50
ugmLe] FEE 7} Aof FZES Agsta AlZE
ThA] 24 h HRSF 3 0.5% MTT 892 7} wellol] 100
UL 718k, 4 h B3 vl kst ATh v gd-s AlA
gk T2 DMSOE 200 uL¥ < Lh, 10 minZt EE9]
% TS Microplate reader (Sunrise’” TECAN, Austria)
2 540 nmol| A FFEE SA3FTE AE AEES
giz7tol Uk F4E S Uro] HESE Ve
At

2.5. NO MM =X

NO A TFL Griess A2FS ©]&3+ Nitrite/Nitrate
Assay Kit (SIGMA, USA)< 3l Al gl o] EX)
3H= NO9| - H 4H8HEQl NO, & =43t B43)
ATh RAW264.7 A S 24-well plateol] 2 x 10° cells/mL
9 FEZ HESIY 24 h vl FH wNE wEz
PBSZ A& 3l t}S FBSE XA &= A=Z-2 Hl
A2 wEsFHTE Ak FFE(50 ug/mL)Z LPS (200
ng/mL)E &3t THA] 24 h Bkt Al wlj ¢k
FZH 100 uLe} Griess AlCF 100 ulLE 33}
96-well plate®] Al 10 min 5<%t ¥HEAIZ] ¥ 540 nmoll
A FREE SAsIATE A= NaNOE o] 831
EETAE T3k AR

2.6. Cytokine (IL—18 , IL-6, TNF—¢ ) =X
9o} £Ad A o2 |kt RAW264.7 M E= 24
h 9l & AoF F2E(50 ug/mL)Z LPS (200 ng/mL)

£ A2ste] ] 24 h B FSFATE 24 h F Al wlj <
F5Ne 3]45ke] ELISA Kit2 o]&3le] A& ol
Z3E IL-18, IL-6, TNF-¢ 9] &3S S &
AHE ASHAl Q9FshA, IL-1 8, IL-6, TNF-a ol &
o]l TdaAZ FHH 96-well plateol] A|3E vl F
AEdEs HUste] 2 h HHSAIZ] 3 biotino] A2%E

IL-13, IL-6, TNF- ¢ @349} streptavidin®] 23
peroxidaseE A2 o] AE3oh TA7]4H-S TMB
(3,3",5,5 -tetramethylbenzidine) & AH&-8}H 3L A Z3HE
IL-18, IL-6, TNF-a & 3|A3lo HF4S 5l
A st
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2.7. QX MEAIA

A HEAFLS A7 Al AT &84
[17] B 2o ot shE A A A E7 el
zI[18]e] Wl AAIE A S ™, Frosch & Kligman©]
QR WH[19]E &85t 54 vRAdS 5l <=
717F QA 2041~4741 2] 73 oA 914} 338 (8
TAE 354 £ 934) S G = AASHATE AlEA
T2 AYF FZES 5% TEE 80% ollghEel =<l
% AT T5E 05%7F EI=F squalane®l] :«"Ma}o:]
2| gk AA, HEFLR] T FHE 70% e
2 A5% T AFEZH 20 uL7F 889 1Q chamber
(Chemotechnique Diagnostics AB, Sweden)E 3 3}
T} 48 h & HEE A|A3}2L skin marker (Chemotech-
nique Diagnostics AB, Sweden)Z A ZF-9 & EAISHA
S, 30 min, 24 h 3o ZF Al¥ EHE HIsHth
37} 715 Table 29 A|AIg CTFA 7]-011311}01[20]
o] WA 7| Zol| wsrom, 23]o AX H71E i
T2 U= S T8l " vEEE AT

Z(G’ra,de X No. of Responders)
4(Mozximum grade) X n( Total Volunteers)

1
Score = * 100 < D)

ZAFHE ALt BE A3 A 33 ol
of tigh W+ + EFH XK mean + SD)E LE}
#2492 SPSS version (IBM, USA)
y analysis of variance (ANOVA)S
/\]53 0}04 p < 0.05%1 A5 o3 Ao = AAsATh
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3.1, RAW264.7 CHAIMIZZOI| A 2AE Mok RES0| MZ

MZS 2

S1%9] T4 A FF

B AT SHE Fohr|

2)3te] RAW264.7 THAIA| 2o 2} AoF FEES 50
pgmLe] FEZ ims}z 24 h & A2 Q2SS 5
Atk A A3 515 A& FEE T G4 A

o

o] deks FEEC] Ax %*é% B, 19 v
2| 49F Ao FEE2 AXE 54 HolA 4ttt
(Table 2). 3HH, LPSE A &3t A=AIZ] RAW264.7
A A= LPSoll o3l Al gEEo] ZHAagtha B
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Table 2. Evaluation Criteria of Skin Reactions by CTFA
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Gudeline
Symbol  Grade Clinical Description
- 0 Negative reaction
+ 1 Slight erythema, either spotty or diffuse
++ 2 Moderate uniform erythema
+++ 3 Intense erythema with edema
- 4 Intense erythema with edema & vesicles
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o LPSE 200 ngmLe] TE= *|g|sle] Zp= AJZ] &
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= Z7MA1215H22,23]. ©] A7FA] cytokineoll THat 515
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Table 3. Effect of Korean Herb Medicines on Cell Viability of RAW264.7 Macrophage

Cell viability (%)

Materials
without LPS with LPS
Vehicle control (VC) 1000 + 0.00 62.8 + 5.16*
Selaginellae Herba (8" 108.8 + 6.36 571 £+ 848
Perillae Folium (&%) 1114 + 750 716 + 1.16
Pruni Humilidis Semen (2] 21)* 1103 + 7.62 627 + 293
Arisaematis Rhizoma ('873)" 76.1 + 2.17* 654 = 3.96
Massa Medicata Fermentata (=) 979 + 134 60.7 + 1324
Peucedani Radix (13) 89.8 + 565 663 + 281
Bambusae Folium (%) 1128 + 1.07* 855 + 598°
Cnidii Rhizoma (A3 1020 + 2.62 665 + 5.00
Biotae Orientalis Folium (é—\iﬁ)“ 1020 + 3.36 95.1 =+ 7.89Jr
Biotae Orientalis Folium (% %(%))" 103.1 + 549 938 + 556"
Gardeniae Fructus (N AHZ))" 109.0 += 4.99 702 + 3.38
Cyperi Rhizoma (Z5F-AP° 1043 + 5.06 883 + 250"
Nepetae Spica (B371)" 89.1 + 133 785 + 021
Benincasae Semen (& Z}AP)° 1052 =+ 284 799 =+ 10.67
Santali alba Lignum (%2-gF)’ 1265 + 5.77* 103.1 + 284"
Dioscoreae Rhizoma (F<F)* 103.1 + 2.83 634 + 337
Dioscoreae Rhizoma (AFeH(Z)) 103.6 + 3.00 623 + 1.05
Mori Ramulus (?FA) 1134 + 327* 1216 + 336"
Pini Ramulus (%7)" 1103 = 5.8 1045 + 3.997*
Rehmaniae Radix crudus (X] f%})a 100.3 + 10.10 68.1 £+ 547
Lycopi Herba (2% 1106 =+ 3.71 784 + 227
Alismatis Rhizoma (Euq/‘]-)a 1119 + 3.80* 78.1 £ 5.07
Polygoni Avicularis Herba (FAZ)" 939 + 1.63 836 + 555'
Vitidis Viniferae Caulis (E55)" 1148 = 5.00% 974 + 5127
Cartami Semen (34} 993 + 470 734 + 371
Glycine Semen nigra (=) 1058 + 2.69 930 + 3917
Angelicae koreanae Radix (701'%)b 1170 = 6.22* 828 + 428
Selaginellae Herba (B ‘ﬂﬂ)b 116.1 = 4.77* 769 + 7.50
Araliae Cordatae Radix (%%l')b 1069 + 438 67.1 + 6.86
Paeoniae Radix alba (@F,i}o—}t)b 113.7 + 3.42%* 632 + 398
Atractylodis Rhizoma alba (‘ﬂ%)b 1164 + 3.32%* 653 + 528
Paeoniae Radix rubra (31q Z+ %k)b 123.8 + 3.39* 684 £+ 290
Melonis Calyx (i}iﬂ)b 1165 + 3.65* 655 + 826
Cirsii Radix (A2 1157 + 3.80% 602 + 10.79
Cynanchi Wilfordii Radix (‘ﬂi?‘i]'—?i)b 1064 + 541 679 + 347
Rubi Fructus (257 1134 + 1.60* 572 + 634
Polygonati Officinalis Rhizoma (5= P 1056 + 443 69.5 + 446

thatabaEsks| A, A 408 A 1 &, 2014



A Aok FEEC] AT T 239 101
) Cell viability (%)
Materials
without LPS with LPS
Lonicerae Folium (‘?_]%)b 102.6 3.70 61.7 + 455
Zingiberis Rhizoma (175" 795 + 4.98* 44 + 452
Angelicae tenuissimae Radix (F’_%)b 1128 + 3.94* 588 + 7.04
Fagopyri Semen (%" 990 + 151 574 + 748
Cnidii Rhizoma (°3)° 1145 + 224* 842 + 925
Aconiti Jaluencis Tuber (322)° 1183 =+ 1.69* 900 + 1028"
Vitidis Vinferae Radix (EET) 1132 + 3.00* 849 + 4.06
Zizyphi Fructus (%) 1113 + 4.57* 918 + 6797
Akebiae Caulis (=%)° 1028 + 733 81.7 + 1177
Perillae Folium (d\_‘?j)b 1185 =+ 241* 86.5 =+ 8.69
Pini Pollen (%3}2)° 1163 =+ 3.52% 89.6 + 967"
Massa Medicata Fermentata (%) =F X 110.5 = 4.17* 628 + 8.01
Astragali Radix (%]'7])b 1196 = 1.15% 655 + 3.09
Siegesbeckiae Herba (ﬁ@)b 1141 + 6.57* 692 £+ 455
* Ethanol extracts, PDistilled water extracts
FEach value represents mean + SD. .
Values are significantly different by one-way ANOVA test (p <0.05, vs VC without LPS, Tvs VC with LPS).
Table 4. Effect of Korean Herb Medicines on NO and Cytokines Production in RAW264.7 Macrophage Stimulated by LPS
Materials NO (uM) IL-13 (pg/mL) IL-6 (pg/mL) TNF-a (pg/mL)
Control 1.54 + 043 23.68 + 1.18 17.59 + 5.76 1473 + 1.76
VC with LPS 30.67 £ 0.72% 58.08 + 3.05% 746.06 + 102.4*  320.60 + 14.62*
Selaginellae Herba (723)* 31.09 = 0.84 4050 + 0237 57813 + 3707 25771 + 15507
Perillae Folium (233" 29.08 + 0.87 3535 = 5187 43670 + 9467 29571 + 10.67
Pruni Humilidis Semen (%7¢]21)" 29.80 = 0.83 4368 + 1.64" 776.38 + 14.97 31593 + 13.92
Arisaematis Rhizoma (‘&73)" 29.68 + 0.95 4398 + 1.027 54210 + 15447 28527 + 4.16
Massa Medicata Fermentata (A=) 30.52 + 0.42 4353 + 6527 53479 + 5597" 288.38 + 4.34
Peucedani Radix (A35)" 30.04 + 041 91.56 + 4.10" 84035 + 26927 676.60 + 13337
Bambusae Folium (%])" 1877 + 0.627 3952 + 656' 44400 + 16487  286.16 + 10.63
Cnidii Rhizoma (A°8)" 2349 + 128" 43.08 + 853" 48654 + 7277 26971 + 11.95"
Biotae Orientalis Folium (&™) 1646 + 054" 4042 + 5557 48432 + 14737 27616 + 737"
Biotae Orientalis Folium (Z™%(%))" 1127 + 1557 4217 + 5427 47098 + 21727 24571 + 13.10"
Gardeniae Fructus (XAH(Z))" 2496 + 1137 4535 + 515" 686.06 £ 9.31 296.16 + 6.68
Cyperi Rhizoma (FF7-A}) 1938 + 1.04" 4005 + 328" 44146 £ 7277 26749 + 13.00"
Nepetae Spica (87))* 19.50 + 1.897 3656 = 3497 50098 + 6147 27971 = 10.10"
Benincasae Semen (F-Z}Ap) 24.03 + 028" 3845 + 186" 49479 + 16637 27927 + 13.13"
Santali alba Lignum (¥2-3F)* 1592 + 051" 31.86 + 276" 53559 + 20487 28571 + 12.95
Dioscoreae Rhizoma (2F2F)* 2589 + 140" 3497 + 2.18" 600.67 + 17.627 28127 + 10587
Dioscoreae Rhizoma (ZXFH(Z)) 2541 + 1247 3724 + 1.07" 55225 + 14587 282,16 + 9.05"
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Materials NO (uM) IL-13 (pg/mL) IL-6 (pg/mL) TNF-a (pg/mL)
Mori Ramulus ("3 1607 + 063" 2830 + 148" 43178 + 15777 21749 + 6.68"
Pini Ramulus (%7)" 13.67 + 084" 2474 + 1517 50987 + 14717 19393 + 9.82"
Rehmaniae Radix crudus (X3 30.76 + 0.94 4474 £ 1.027 64527 £ 21747 25727 + 16347
Lycopi Herba (813 2352 + 055" 4921 + 3.87 626.86 + 20917 25816 + 7.81"
Alismatis Rhizoma (B3} 2355 + 048" 3656 + 2.867  540.19 + 22247 251.93 + 7.06"
Polygoni Avicularis Herba (A%) 2433 + 060" 5239 + 3.03 695.59 + 7.53 31949 + 11.10
Vitidis Viniferae Caulis (E5=5) 2475 + 0727 4550 + 2.17 61971 + 12077 301.04 = 11.65
Cartami Semen (317} 2391 + 055" 4133 + 139 604.48 + 25567  291.93 + 15.93
Glycine Semen nigra (35" 19.86 + 0.54" 4452 + 2.06 46257 + 929" 284.82 + 1233
Angelicae koreanae Radix (%Q’)b 20.16 + 081" 5595 + 9.84 766.38 + 68.44 294.60 + 16.71
Selaginellae Herba (%) 2160 + 044" 5239 + 1.93 73273 + 39.98 300.16 + 11.74
Araliae Cordatae Radix (%Q)b 30.64 + 0.79 57.62 + 7.66 872.41 + 33.70 359.71 + 19.28
Paeoniae Radix alba (¥%+¢h)° 2847 + 0.77 54.14 + 2.62 703.37 + 3849 286.16 + 14.55
Atractylodis Rhizoma alba (%)%)° 2433 + 1327 60.50 + 2.27 726.70 + 30.27 307.27 + 1538
Paeoniae Radix rubra (2 2+<k)P 35.05 + 1.38 61.03 + 1.77 620.83 + 104.08  314.82 + 3.79
Melonis Calyx (3A])° 32.14 + 1.05 56.11 + 3.61 833.05 + 62.52 306.60 + 10.73
Cirsii Radix (WA 31.54 + 143 5247 + 3.10 867.97 + 51.50 363.71 + 43.59
Cynanchi Wilfordii Radix (&} 33.94 + 0.87 5171 + 3.61 92098 + 39.617  344.60 + 29.01
Rubi Fructus (B-5-2h° 29.59 + 0.63 4633 + 1.71 971.14 + 19407 45971 + 17.117
Polygonati Officinalis Rhizoma (%%—)b 30.52 + 095 46.18 + 1.59" 812.89 + 33.75 292.38 + 9.10
Lonicerae Folium (21%5)° 30.16 + 0.69 50.95 + 127 825.90 + 297 296.38 + 12.76
Zingiberis Rhizoma (2173 3124 + 1.66 5573 + 4.11 855.43 + 73.44 355.04 + 7.37
Angelicae tenuissimae Radix (_Tl%)b 30.58 + 0.50 5398 + 1.25 759.24 + 19.22 27549 + 9.62
Fagopyri Semen (iL.9)° 3274 £ 1.09 60.80 = 0.80 95241 + 63857 39749 + 24747
Cnidii Rhizoma (38)° 30.64 + 0.14 52,02 + 4.07 801.94 + 8.20 318.16 + 4.68
Aconiti Jaluencis Tuber (Z':i)b 3094 + 1.13 4573 + 224" 833.21 + 12.42 329.27 + 15.53
Vitidis Vinferae Radix (%) 3070 + 0.72 50.80 + 4.02 953.05 + 13.057 36171 + 16.99
Zizyphi Fructus (H5)° 29.59 + 0.32 4497 + 263" 82098 + 235 310.60 + 30.09
Akebiae Caulis (%%)° 2932 + 0.77 4512 + 4227 814.63 + 16.58 29549 + 20.66
Perillae Folium (%~%)° 29.08 + 091 5876 + 1.07 865.90 + 39.39 365.93 + 34.59
Pini Pollen (%3 3022 + 1.25 55.88 + 3.48 824.16 + 33.18 318.16 + 23.71
Massa Medicata Fermentata ({\l‘TTb 3271 £ 0.76 59.29 + 1.64 743.05 + 66.52 334.60 + 5.03
Astragali Radix (37))° 3229 + 048 53.15 + 1.71 75527 + 25.62 306.16 + 9.34
Siegesbeckiae Herba (3)7)° 2826 + 5.80 5823 + 1.78 77829 + 10.79 325.04 + 10.03

* Ethanol extracts, "Distilled water extracts
Each value represents mean = SD.

Values are significantly different by one-way ANOVA test (p < 0.05,

thatabaEsks| A, A 408 A 1 &, 2014

" s Control, T ys VC with LPS).
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Table 5. Results of human skin primary irritation test of Korean herb medicines

(n = 33)

Materials No. of responder Score

Squalane (NC) 0 0.0

Biotae Orientalis Folium (Z1) 0 0.0

Biotae Orientalis Folium (5% %(%)) 0 0.0

Cyperi Rhizoma (AP 0 0.0

Nepetae Spica (B7V) 0 0.0

Benincasae Semen (-&3}A}) 0 0.0

Dioscoreae Rhizoma (%FSF) 1 0.4

Dioscoreae Rhizoma (AFK(F)) 0 0.0

Mori Ramulus ("3A]) 0 0.0

Pini Ramulus (573 0 0.0

Alismatis Rhizoma (B4AF) 0 0.0

NC: negative control
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