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ABSTRACT

The phototoxicity inhibitory activity of 15 natural products having antiinflammatory effect was screened by

three in vitro methods: yeast growth inhibition test with Candida albicans, RBC photohemolysis and MTT ass-

ay. We induced phototoxic reaction by irradiating UVA (365 nm) on chlorpromazine (CPZ) that has been wide-

ly documented as phototoxic agent in clinical and experimental studies and then observed the effects of the na-

tural products after treating them with CPZ. In yeast growth inhibition test, X. stramonium showed the inhibito-

ry effect on the UVA phototoxicity and E. officinalis, Yeast, P. suffruticosa showed phototoxicity inhibitory
effect in that their % hemolysis compared with control were 36.14 +2.69, 42.82 +1.35, 36.41 +0.48 on UVA.
In MTT assay, all tested natural products increased cell viability compared with the control.
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o] ZJlslxz gle FA et} (Edward er al., 1994;
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+ A me oz A4 FAF Foll JFE 1)
A1, A9 9] {535, FAZTA FgE A &
Al (elastin)} 2247 (collagen)?] §-=o] £]3t =
g A, 27) x31 2AER #3958
do7|5, UV-BE A& =dshes =349
dlvA] F 1.5%0l E3spy 43 344k (Donald er
al., 1987), FHa, 9% w31 5 AEHH wis
zAshe F9 4ol FHAN A=z HH=gL A
9 gt Aoz A=A 9d. oje} 2L FEA ul
52 dAIE7] 8 w2 oAl B Ee] WY
4, tannic acid, ascorbic acid, quinidine, A &E-2]
FEEE] IA¥ oM A4S dATRHT B
15 ¢]. o™ (Gensler et al., 1994), ascorbic acid, re-
duced glutathione, o.—tocopherol, retinol, uric acid,
cystine 5-& free radical& A|Asl= B3 AL
27 Q)= Aoz ¥ uxg)vl(Halliwell & Gutteri-
dge, 1990; Keino et al., 1993).

2 AToNE FR4L Hetgdel o) u
Qapdos dolhe Tne] A4 P AHIRA
5 AT A ojutsez 1 9 FAk
3 $F Fol 94%9 249 vkt A
vjiad 2eole A P FEEFH FHAL AR
Aol A FEAY 2 YAl B Bl
v}zl glE ARde] Fjts) (Klingman & Kaidbey,
1982; Ljunggren, 1985), 2% &35 Jei= A
ok& 15% (Table 1) A3}, o] 5 A oFe] FE2E
Ao] 3eEA] 28 FEAel vjA= FFE =
AL BEA A A4S 2 $E5S AN B2
2 st %o ALE, ooFE, HAE Fo 3
3] 3Rl &4 (photosensitizer) 2. 2H-4-& 3}
Ed, & AldME Al oofEor AMEHE
phenothiazine tranquilizer & 37} 713 wWo]
¢]8)%= chlorpromazine2 54 44t B33 A8
3}l e} (Raymond et al., 1996). Chlorpromazine 2
S07x 7 28 929 -CIlel 9 F4el F
7495k T B w5 (Kahn et al., 1971) 7L 729}
=X 7] %7 (Ljinggern & Moller, 1976), toxic ph-
otoproduct®] 3JA] (Saucin, 1979; Guy et al., 1982),
free radical A} (Moore & Tamat, 1989; Ljinggern
& Moller, 1977; Chignell et al., 1985), A =<} 3
73} (Marko et al., 1985; Tomas et al., 1986) 5ol
gt A7) %ol Base g

o]2 &} chlorpromazineo]] UVAE 747z} 2A}s}o]
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Table 1. List of the 15 natural products investigated

Sample No. Sientific name Crude drug name
1.9} 8 Mentha arvensis Menthae herba
2.9 & Zizyphus jujuba Zizyphi fructus
3. Zo|2k  Xanthium stramonium Xanthii fructus
4. A9 A} Cassia obwusifolia Cassiae semen
5. % <  Prunus persica Persicae semen
6. 24~f Evodia officinalis Evodiae fructus
7. 8% Liriope platyphylla Liriopis tuber
8. 3+ W Phellodendron amurense Phellodendri cortex
9.8 B Yeast Yeast
10. #7124 Lycium chinense Lycii fructus
11. A g} Morus bombycis Mori cortex radicis
12. 2549}  Paeonia suffruticosa Moutan cortex radicis
13. 22 % Glycyrriza glabra Glycyrrhizae radix
14. 90 A Polygala tenuifolia Polygalae radix
15. %} 7]  Sinomenium acutum Sinomeni caulis et thizoma

JEANS AT T, Tkt invitro AEY F
Candida albicans test, RBC photohemolysis, MTT
assayell 2]t cytotoxicity AW o] vpy & o] &3}
of Aok 22859 F54 o4 579 4% 9
R vl A4e ek

Mz o Wy

1. AR 9 Agf

Al B

TRxA A% a9EHE vehe Aoz
A gle] F5A4 oA &zte] AP AH4E
Aot 1552 31 9 Aoy Table 13} 3} 74
AJeke o 20g4 3| 80% methanol& 100 ml¥
748 F,3A7 Bt BRFE S1E 23] wHES)
31, Aol st gl A sEslge L
oJfe] 1/10 A== @ w7bx] FFAZ F, -76°C
oA 1~29 Bt dIF FHAA=zIS B
2 5] o3t YF BAsiHAM Xaz A
3t

2) Al oF

Chlorpromazine (CPZ)-2- Z# B AL ZTF¢
of ARg-Elom, 7 U AE Aol AHS-H Tryp-
sin~EDTA, Sabouraud’s Dextrose agar medium, Nu-
trient agar, peptone, yeast extract, glucose, DMEM
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E 4l %], fetal bovine serum-2 Gibcool| 4] Trypan
blue, penicillin-streptomycin, sodium bicarbonateX=
Sigmas| M| 2k2h 79J8te] AMEsIRl o, 7|e} Aok
9 guie B9 =t 1FE Agallc

2. ALE7|7|

Freeze dryer (ALPHA1-4, Christ, Germany), Ref-
rigerated centrifuge (UNION 32R, Hanil, Korea), UV
/VIS Spectrophotometer (V~550, Jasco Co., Japan),
Clean bench (MM-80, Shin Seang Instrument Co.,
Korea), Autoclave (Koma, Korea), UV irradiator
(RMX-3W), UV detector (RMX-3W, VILBER
LOURMAT, France), Low temperature incubator (BI
-600 M, Jeio Tech, Korea), CO, incubator (Forma
Scientific Inc., USA), Ice—maker (AK~325A, Vetec
Corp., USA), Phase contrast microscope (Axiovert
25, ZEISS, Germany), Micro plate reader (Molecular
Devices) 5-& AH-313lo}

3. HE UVA Al HAH

27°Coll A 4817t Wi oF8} Candida albicans 43
£ YPDWA 2 S\Mske] 77 Wk (oF 108 spor-
es/ml)& ®HE-o] Sabouraud dextrose (SD) agar plate
Aol 323 HFFsw. CPZE 33} F55o &
#l3led 0.5, 1,2 9 4mg/ml =9 &8 =25
93, XS 8mme] paper diskel] 100pl¥ 23
F 293 FHESE 47 PAskT 4N A
& SD agar plateo)] paper diskE ¢xjAjz] &,
UVAE 0,5, 10, 20, 30, 40, 50 J/cm? =A}s}a, 27
“Col A} 48412} vhekskedom, vjoF F paper disk
Z9) $48 e =] m)E SYshed A
A UVA 2A3¢ 24315,

4. Candida albicans test

Candida albicans @5 &g F4)3}3, Ao
A& 9 CPZE FR75l g3llste] 22 10 mg/ml,
4mg/ml =2 FA}3l o). Paper diskel] CPZ 43
100 uig F5A17] 383 Ak o Aok
Al 84& 72 50, 100 pld FA1R0) vl
Candida albicans 4525 AFEAH ¥ SD agar

plate Alol] paper disk® £8]%¥1, UVAE 40 J/cm?
2R F, 48012 S, FR) AY oA
2 I Z7] (mm)E FAs g} 7 plateol] = CPZ
R F4AR 22 S Bglon), A= A
A % BFA o} 3-8 Yohir] skl CPZE A
93t Alaat Al 2 AIFE skt

5. Photohemolysis test

Khan 52| ¥y (1971)& ARgste] 72| why
© 2 A3 35} Phosphate bufferg o)-4-3}e] CPZ
< 50 pg/ml, YA EE Imgml ¥xo SRS
ZA)8 3, AdFre CPZ3ml, A28 3ml %
HEF 20uE 3 Fsle AlelE o8, UVAS
3.0J/em? FA}31eie} 3000 rpmol| A 1087 AR
2]ste] 7b7}e) Abpel-g 3ml & 540nmol|A F
B55 2439} 0.04% NHOH 5 mle} AyF
WuE EFY F APl 2 Pyos 2mP

€ 100% hemolysis&2j o] o3t ztoz 3T A
B4 3 % hemolysisS v w3}e] 7t k29
photohemolysise] ¥ A\t oJahe Hsheich =3t
L-ascorbic acide}2] 23} ¥|2E ¢k 0.05, 0.1,
0.5, 1 mg/ml ‘=% 2] L-ascorbic acid& o] 83} ¢
o2& AYE shlct

6. MTT assay

Fibroblast 13p cell-2 #AlouloF3}le] 96 well plate
o 1x10748 B=2sielom, 37°C, CO, vk~
Al 24A12F i ekalsieh Al E) wlokd plate)
vjoFN & A A F PBSel £3jA17] 100 pg/ml
CPZ100pul 2 1mg/ml 3= 2+ A28 100pl
E 92 v 1A B¢ e AEEAR =2
A17]1az, UVA 1.5 /em?E =AY 5 7F well®] A
HEAE AAsla PBSE A sl wiA 2 mekgh
F 20A1ZF F<t wieksisdch UVA =4} & 37°C,
CO; i eF7lellA] 20A17F wl k3l plates] well
MTT A9 (5 mg/ml)& 20l Q31,4417 o ok
T o AL st wiAE wBlx formazan
AHE- DMSOel| ¢l & micro plate reader® AR&
sted 570nmAM FHEE AU SR A
Z AEEE Yuisie QA g3k L o
o] FREE 10002 3t %= Jehlg)
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1. HE UVA =Alg 23

CPZ 0.05,0.1,0.2, 0.4 mgel| =3}t 7}z UVAS
0, 5, 10, 20, 30, 40, 50 J/cm? ZA}3}31 paper disk F
Aol PP Yo s I A3} FHAYY =)
7} 3.5mme wel CPZ 0.4 mg, UVA 40 J/em?7}
UVAe] &3t 354 gl ARz Q7=
o} (Fig. 1). AA 2 &= 72| 7¢ 3551t
ZAMEE UVA k2 1998u ) 37 35.685 J/ecm?4l
Aoz RIFGov2 (23T F, 1994) o] AY
A ZAAT 40J/ecm>E Ao 2w g 3]
2 A7E gl

=3 AYAF} paper disk F9ol| FAH £
9] 571 UVA Ak I CPZ ofoll £33/F3Ad9]
A 78S Y 5 UG, Yoz B3
A9l 79 deixt BduiA e 29 A 5
ol o] $lir, ZH3t A glo] ubg-o] dejuin, Ff
olv} &% BEhEAlckae] AN Sk A
S Jep= Ao2 B aFe] gl o] Adzn
B UVA°] &3 CPZ2] F37l vhg-& F5A4uHE

~8— CPZ0.05mg
4 A —0— CPZ01mg
—v— CPZ02mg
—g— CPZ04mg

Inhibition zone (mm)

R

0 10 20 30 40 50
UVA (J/cm?)

Fig. 1. The phototoxicity is dependent on the irradiated ca-

pacity of UVA and chemical concentration.

*Results are the diameters (mm) of inhibition zones
formed around thepaper disks

*UVA-365nm, 0, 5, 10, 20, 30, 40, 50 J/cm?

*chlorpromazine (CPZ)-0.05, 0.1, 0.2, 0.4 mg

*All values are the mean+S.D. of experiments
(n=3)
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olghs AMlE #F & AUk

2. Candida albicans test

- CPZ 04 mgg vlg] E4A]7] paper diskd] 10
mg/ml F=2] Ak Algg 27t 50, 1001y 718}
3L, UVAE 40J/cm? A8k Candida albicans test
3 4T A, Folke A el 50, 100
AL e FHd =215 CPZul Ad d=
+& 10022 ¥ere d, 247 73.02+10.99, 81.14
+6.182 HAT A F FaA=rt 7B ax
B34S AEE 4 AR Figs. 2, 3). ol 9} ubd
2 gepiz Aelol s} 23le TR =7t
2718 A%= BAgen, Fue) F4 50, 100
ul Al ZH2; 121.39+10.48, 122.02+19.59 2.
F9% 27base BAY 4 AU Candida
albicans= F-317] {31, A2dA 2 X2t AlPA
Iz W] 48 4 doe Al don, Az
DNAo) #}-431= oa)2] Aol o] &5 in vitro
Aguiioz, o] AYoAM FHFE 2R A
of 2289 AS Mxe DNAG AR 7)Ael

% Inhibition zone

Not 2 3

4 5 6 7
Sample No.

8 9 10 11 12 13 14 15

Fig. 2. The effect of samples on the inhibition zone size on
Candida albicans followed by UVA irradiation.
*% inhibition zone

diameter of inhibition zone of
the sample group

= diameter of inhibition zone of
the control group

*UVA-365nm, 40 J/cm?

*sample (10 mg/ml)-50 pl

*All values are the mean+S.D. of experiments
(n=3)

X 100
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Fig. 3. The effect of samples on the inhibition zone size on
Candida albicans followed by UVA irradiation.
*% inhibition zone

diameter of inhibition zone of

_ the sample group x 100
~ diameter of inhibition zone of

the control group
*UVA-365nm, 40 J/cm?
*sample (10 mg/ml)—100 pl
*All values are the mean+S.D. of experiments
(n=3)
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3. Photohemolysis test

UVA #A}A] CPZd 23t photohemolysisel] i
A Adrge] kg dotnr] #sled 0.04%
NH4OH £-8¢)| 3t % hemolysis& Ar#E ZH3}

>4 &9, Bdust 47t 36.1442.69, 42.82 4
1.35, 36.41 +0.482 $-2)A43)=(p<0.01) JA &7}
£ Jehd g o4 4 dsdd(Fig. 4). A7 Az
W A7)Fke] glo] MERRIe] EA s TYUAA
2 o]Fo]x] ¢lo v 2 photohemolysis test:= A E
% £4e dorl ople Akl Agsichn &
g4 glermz, 7| &E Jepd A FF
52 &S dAISRs 7 e 254
AA 5= Aoz AAFHYH

Photohemolysis-‘-“— UVl 2]3) ¢oFE-o] excited sta-
te’} ¥ ¥ groud state2 HHA] HEHE ofvX
7} /H]E"J' peroxidationA] 7} colloid osmotic hem-
olysisE do7]= 73} UVel] s <FEo] toxic

=4 @24 74 257
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Fig. 4. The effect of samples on RBC photohemolysis fol-
lowed by UVA irradiation.
*% hemolysis

the absorbance at 540 nm of
the sample group

= the absorbance at 540 nm of
the control group

*conrol: 0.04% NH4OH 6 ml
1~15: 3 mi CPZ+3 ml Sample soln.
*UVA-365 nm, 1.5 J/cm?
*All values are the mean+S.D. of experiments (n=4)
**Significantly different from the control (p<0.01)

x 100

productE 3 41&}e] photohemolysisE Yo+ ¥
7EA1e) 71Ae] led), AR 7|AA e free radi-
calo] 93 94 3t1 gJu}. Ascorbic acid:= 3}
ARBIA 2 Aol LT AAE 75S
3 glom, o]E 3t 7| ) ascorbic acid7}
}=A] oFE-9] photohemolysisel] #edd)+= free ra-
dicalol} 712} SFE BAH BAE AAse] =
4ol G epl= Ao 42Ex oo 22)
3led o]2dt &IE el = ascorbic acide} Ao
F2EA 0 vaAYE Y3l BUYF(Fig. 5). L-
ascorbic acid®] ¢feo] Z7}3lel| mg} photohemolys-
ist ZtAEE AL R S dden, 25 R &
JL 2oty A2 47 1 mg/ml L—ascorbic acid

£ 7}e|F 7R} hemolysisH Al A =7 & F3
‘5} T U

4. MTT assay

UVA A UVE ZzARSHA] ok dlzZd] 1)
dte] Al ZAEEo] ZaTE & 4 lslen, CPZ
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% hemolysls

] 0.02 0.1 05 1 mg/mi

Fig. 5. The effect of L-ascorbic acid on RBC photohemo-
lysisfollowed by UV irradiation.
*% hemolysis

the absorbance at 540 nm of

_ the sample group
"~ the absorbance at 540 nm of * 100

the control group
*[.—ascorbic acid-0.1, 0.2, 0.5, 1.0 mg/ml
*UVA-365nm, 1.5J/cm?
*All values are the mean+ S.D. of experiments
(n=4)
**Sjgnificantly different from the control (p<0.01)

3

% Vlabllity
8

20

cot 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Sample No.

Fig. 6. Phototoxicity inhibitory effect of the natural produ-

cts in the MTTassay

*fibroblast 13p cells were exposed to CPZ and sam-
ple and irradiated with UVA

*Results are % viability

*UVA-365nm, 1.5J/cm?

*All values are the mean + S.D. of experiments
(n=5)

*All samples were significantly different from the
control (p< 0.05)
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AR Azl w4 32 A HZ
9 AZAEES BT FHEE Aoe dehigl
} (Fig. 6).

g2 £

A29EHE Jeplis A% F 1558 A3
o5 Aors) 228l B A% B4
o HlAE G 2ARIAS

Candida albicans teatel] 2J8|| F5Ae] spsf 9
e oEAS [EY 4 e, F5A o
Al 23 A7 e AFE UVA AR 9 CPZ
E=E3E 40J/cm? 0.4 mgo|gtt. Candida albicans
testol] 28] CPZell 2J3t UVA FEAell= FFolz}
7} M 2 JAERE ngon, B.e Zrlas)
£ »9v}. =3t RBC photohemolysis A3} UVA =
A e B, Bkmlel o3 oA &7 et
Wglen, 7 AxE 1 mg/ml L-ascorbic acidol] 2]
g AA £} vlTE o 5 ULk MTT assay
ol 93t cytotoxicity 24 A3}, UVA FAtel| 23}
o MEzARSEL ZAAHAT, A HZYE
&2 F7H A

= |

Ho
rak

237, A7, ol el : Nge) oEAF AR A BT
7] 48131 %1.1994; 30(2) : 219.
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