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Abstract: The aim of this study is to assess the anti~irritation activities of Rheum undulatum L. extract against various
irritants. In order to investigate the anti-inflammation effects of Rheum undulatum L. extract on keratinocytes, we measured
the quantities of interleukin 8 (IL-8) and tumor necrosis factor @ (TNFa) secreted by cultured human keratinocytes. As
the results, Rheum undulatum L. extract inhibited the secretion of these cytokines dosage-dependently. We also investigated
the anti-inflammation effects of Rheun undulatum L. extract against irritant skin reactions induced by 3 mM Methyl
nicotinate. The flush was significantly decreased by application of O/W emulsion containing Rheum undulotum L. extract. In
the primary irritation test, when Fheum undulatum L. extract was included in O/W emulsion containing 5.0% lactic acid, its
considerable anti-irritation effect was revealed. In a in-use test, we confirmed the excellent anti-irritation effect of O/W
emulsion containing Rheum undulatum L. extract.
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Table 1. Formulas Used in This Experiments

Dosage (%, w/w)

Raw materials

#1 #2 #3 #4 #H #6 #1 #3
Caprylic/Capric triglyceride 40 40 40 40 40 40 40 40
Mineral oil 30 30 30 30 30 30 30 30
Cetearyl alcohol & Cetearyl glucoside 30 30 30 30 30 30 30 30
Glyceryl stearate & PEG-100 stearate 10 10 1.0 1.0 1.0 1.0 1.0 10
Polyacrylamide & C13-14 isoparaffin & laureth-7 08 08 0.8 08 08 08 0.8 0.3
Sodium lactate (60.0%) 20 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lactic acid - - - - 50 50 50 50
Rheum undulatum L. extract - 1.0 2.0 50 1.0 20 50 -
Total 1000 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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FUEL MNEAFAT A FY7MIA FL3A
trypsin/EDTA, penicillin/streptomicin, Dulbeccos modified
Eagle's medium (DMEM) %2 Gibco (USAX} AE,
human interleukin-8 EIA kit® human TNF ¢ sandwich
ELISA kit2 Chemicon (USA)A} A EE& A6k A
of AFEH 7]7]24 ELISA reader= Molecular devices
(USAAL A%, AalAlE= Minolta (Japan)AHe] AEL A}
&3tk A AFEE YA A %EL Sigma (USA)
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2} AP A M E(HaCaT, keratinocyte)i= American Type
Culture Collection® 258 T4+, 10% fetal bovine
serum (FBS)o] A7Fe DMEM, 37C, 5% CO; #j%¥7]l
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drz Bz, Fd33EEe X33 DMEM A2
wA ] 1 h AA & AU HO:E 05 mMZ
gsted 24 h WY 3 ujekuixlE2 EujE IL-8 EE
TNF-¢ 9 %<& Chemicon InternationalAl¢] IL-8 EIA
kit =+ TNF-e sandwich ELISA kit& Ag&3te] =3
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Figure 1. Inhibitory effects of Rheum undulatum L.
extract on IL-8 release from human Kkeratinocyte cells
induced by HoOs
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Figure 2. Inhibitory effects of Rheum undulatum L.
extract on TNF- @ release from human Keratinocyte cells
induced by HyO».
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Grade x No. of responses x 100 x 1/3
3(Maximum grade) = 20(Total subjects)

¥ Mean Score =

¥ Grade Score

- 0 No reaction

+ (5 Weak positive reaction (erythema)

+ 1 Moderate positive reaction (erythema)

++ 2 Strong positive reaction (erythema, edema)

+++ 3 Severe positive reaction (erythema, edema, vesicles)

2.9. Double-blind Usage Test

TUFFEES TH3e AHEY =93 ZHE
FAxHog A7el7] Yste] double-blind clinical usage
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Table 2. Results of Human Patch Test with Various Formulas
Results of evaluation (No. of subjects)
Formulas 30 min 24 h Mean score (n=20) Assessment
* + ++ +++ + ++ e
#1 1 - - - - - - 0.28 No irritation
#2 1 - - - - - - 0.28 No irritation
#3 1 - - - - - - 0.28 No irritation
#4 1 - - - - - - 0.28 No irritation
# 4 1 - - 1 - - 194 Slight irritation
# 3 - - - 1 - - 111 Slight irritation
#7 2 - - - 1 - - 0.83 No irritation
#8 6 1 - - 1 - - 250 Moderate irritation
15 40

a+ value

- - 2 30 100  Rheum undulatum
L. extract (ug/mL)
- + + + + 3 mM
methyl nicotinate

Figure 3. Changes in the a* values of spectrophotometer
after inducing irritant contact dermatitis caused by methyl
nicotinage.
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Figure 4. Types of reaction examined in in-use test.

BAo] HgH RYelA FutAsrl #7172, 258
31.3% zaske EEH% Zo] o] dig dEF a9
7t $EEe & 4 Uit

3.3. EEIMof| CHEt EXt=E Dt

spgEol RIS ALEEE ASUQ FGElide] g F
HFFEE] H7 AT &5t a%E Hrishr] st
o QA HEAGES AASAE AR 3 A5 AEE
AA 5 gradeE o] Briskdth 0 ~ 099 (no irrita-
tion), 1.0 ~ 199 (slight imitation), 200 ~ 299 (mo-
derate irritation), 3.00 ~ 4.99 (strong irritation), 500 ~
(severe irritation). YA HFEAE A+ Table 201 et
Wit

A543 FOFGFEES BF 3R EE #19
negative controld|l A& 0282 #HT H¥ HEEE e

W zF=Fe] A gl Aoz FHMY. AFU 50%
gEIAS X8l #89) positive controld) Ay Wt -4

B ogwrl 25002 WA Be ATE Y. #
83, 19 FUR22EVL FHaE OW PR gz
19 AR 2w, 509K e FUeREE Arte

o ¥

N
~D"



FO9REE

99 AFE FEHA #ee ¢+ Utk AT
ASSEAL B A7HE 45, 46, #79) Aol hehd
dfsh ol el 9% A AT FYRFEEY
$2 9EHa Aobol vesel YLEE ¢ & I

3.4. ArBY A"

AHEA Ald(in-use test)e AFY HAE FHFH
2 grlshed gurd oz AbgEolA e W o))
A B ATIME FNHIFEEY A593 2345 F
Moz Hrishy] Y3t FTUFFEES ke OW
AHEA #4 L placeboE 20 AFAE Ao R 453
o] AR AlES AAEEA T

Figure 49 vyehd ule} 2Ho] itching, stinging, burning,
eye imitation 59 971 AF tFEoA FUIFEE
o o3& AFo] P ov total irritation scoreE 148
oA 142 297% ZAAA HAAGor 4% A5 &
3 2945 BoFAoh

4.2 B

L3 Ao IEAF

ohd gt AF9 Ado] iAot e gF

ol glo] AWEAA, WEA, & HEFEZE T

A o] dagE s 4850 d¢ ErHAS

B AFqAE AF o8

' 22L& Hdsazt

93, AP A 2Azdd FUFEFEEY] 0¥
3 A=¢ksl 23 978 S8

AF oA BE FFo] Bl AloEARIY ¥

&g ey 8 dFINAXE tseaE A

3to] IL-8 £ TNF-¢ 9 2¥S fxsty, TUdFESE

B9 #7t vl wE H4IFe N An, FTURFSE

Eoll o3 IL-87 TNF-ce 9 ZAZPALZEE S £H|

W43 19 261

7k @43 st
LR EREIEEES
9% methyl nicotinate EE gE4toz Fuh
3, FHFFEE T OW EHE A
& o7 T oF ¥ o] AL
AR A G E A AT Fop A3 g2 A
2
2

4u
&
FO(I
K
i
>
o ot
N

o

9
= FRo|A ZUFFZE T OW ABAHN I
= g3t E 37 Yebtar, AA score BT YoM =
A 2= 43ladE 2y

AEHoz B ATE Eio AFgda} e F
NgE22E9] 959 %S AFdAGon, ARF §%
Z e Qlol ZUFEEEY] & AT BE AO
2 Aztdr]

guREE

ok

1. M. Itoh, The consideration and measures of
sensitive skin from viewpoint of dermatologist,
Fragrance Journal, 30(10), 11 (2002).

2. G. Dannhardt and W. Kiefer, Cyclooxygenase
inhibitors—current status and future prospects, Eur.
J. Med. Chem., 36, 109 (2001).

3. oA, AJoFst 142, FHAL A& T2 (199).

4, B8] oA, oF&AEEZ, 371, AYMAL AHE
TET (2000).

5. W. C. Waggoner, Clinical safety and efficacy
testing of cosmetics, 8, 23, Marcel Dekker, Inc.,
New York (1990).

6. R. J. G. Rycroft, T. Menne, P. ]. Frosch, J. D.
Lepoittevin, Textbook of contact dermatitis, 435,
Springer Verlag, Berlin (2001).

7. T. Fisher and H. Maibach, Finn chamber patch test
technique, Cont. Derm., 11, 137 (1984).

J. Soc. Cosmet. Scientists Korea, Vol. 32, No. 4, 2006



