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§ 5% G FI668458¢. 4,  808=,*.//5,085.2. 6- (61..4,35"A N==,8558+), - 808= * //5.\0$01",
* JQ.I],Q.6..5..4.4,8"(jchQ./,2/8%. 844" " §"*3>84.4,-(6,Hd, "], =" ., = 808=,*./I5,
Q.6. 9668458¢.4,Q8t" b1P,al?,8"4,01 1, LM*1% (-G FJ, 1-£.6,G ~ FiS6684884(""7,¢" ., - 808=,
*//5Q6 $"*3>8¢.4,Q8" @N s N,5.6314-6..,1.4$31,-(6,Hd, "), ~8/3.5,86.,26.5."4.4,85,
4. 1.8",q,E@, (- #"6. .,Q.//5m,0,2,", 1J10,*(1.286.4,Q%" 4* . *(""#6(/,A6(32] I ea!

>$GH)GICA,&" (FHO S84+, (- " ., 26.46. 841 . "8, (-,$5(/8¢. 4,847 (6,5¢8" 4864, * (1. 2(3"'45 8",

- 808=,*.//5\0$01% *.//5t1.7], Q%" * (™*. "684("'5,Hap,al?,8" 4,01 I,uNJ, 1 -£.6,Hd,"P,G~F,

\bI, 1Af*1%],085,$968458¢. 49,8"4 £° . *.//5,Q.6. %3/436.4." 5.6314-6. ., 1 . 4831 - (6,Hd, "),
== % _[].99858/%+ 085,2.6-(61 . 4>+ N==,8558+],=" . 48:8.86.,.)26.55.4,85,1 .8" 0,E@, (-,

8#,/.85#,#'6..,$"4.2."4."#,.)2.6$1."#5,$ 8 AG(32Lr 2, INOP*(1286.4.Q8" . " ("

#.84. 4,5 ("6(/1,0,2," 1J100,00,2,", 1312, *(1.286.4,Q8" #* . .G~ ,*("#6(/,A6 (32J, I ee!

>GH)@ICB, G ™ FI§"43%.4,4 .- * 8" = 808=* .//5, LSAGBK (" $5,4.*6.85.4,>+ 26 ((*BE. * " 35*,
8*54 \BJP, \k]#. 25*8#.* " \DJP,8""4,58. 1.2-.6(/,\AA],26.4#6.8¢1 . "4\ 1], [ (3"4,86.85,Q.6.,
S(6L.4,8" *(""-/3."4,/8+.65,(-,3"46.84.4,8"4,#6.8%.4, = 808=,*.//5,268(6,:(,G ™ F,$6684384 (",
&" 851+ ("'#685¢ $1.8A.5, (" .,Q(3"45,Q.6.,*82436.4, 1,8"4,Hd, " - (//(Q$"A $6684885("I\=],
=" 2.6%.8A., (- *. 1/, LSAGBK (" $48%8E 5 4" ., Q(3"4,86.8,8¢, 1,8"4,Hd, " 8-4.6,1.8SS"A,
Q(3"4,86.8,8"4,G ™ Fi§"43* .49, *(1.286.4,Q8" 4" .,§"$8/,86.8,8¢, 1, " J LI !

>$GH)@ICC, 3 --. %45, (-, 26 (H(*BE. * " 36%,8*64,\BIP, \k]¥. 26*8¢. **$" \D]P,8"'4,58. 1.2-.6(/,\AA], ("',
£ A, )26.558(" (-, - 808=,*.//5),0.//5,Q.6.,26.%6.8¢.4,Q8" Har,alp,8"4,01 ,uN,- (6,
Hd,"J, 1-4.6,4"88,G ~ F\o 1, 1A% 1%],Q.6.,.)2(5.4,4(, L. (" (/8+.6, = 808=*.//5), 1 -4.6,

6 1(9.4.4FEP5.63146. ., 0N ; N,Q85, 844 4 8"4(,*. //58 '4,Q.6.,8"*3>8¢.4,-(6,Hd,"J,=" .,

.)26.556("", Q85,1 .8536.4,>+ W=H?&OWI\1] #* . A.".,.) 26.55("" /. 9./, (-, OXHHP,

8 "4 \=] SCXEJ.=" . 48:8,86., )26.55.4,85,1.8",q,E@,(-,8#,/.85#,#'6..,$"4.2."4."#,
)2.681. 58" . 8% AB(321,r,2," 1I10P,*(1.286.4,Q8" 4., " (6. 8¢.4,*("#6(/n,0,2,", 110N,
00,2, 1312,*(1.286.4,Q8%" £* .G~ ,* ("46.(/, A6 (32J J113130330333333300330330333333033033333333033033033303, KH!

>$GH)@ICD,0" . 1$*8/,5663*#36., (-89 (" ($4,\1],A. " .68/, %" . 1.§*8/,5463*436. \=], 185",
5#63*#36_5,*/855_5,(-,-/89("($45JJHHHHHHHHHHHHHHHHHHHHHHHHHH]HH]HHHHHHHHHHHHH]H,kc!

SIGH)GICE, @36. *,8"46()$48"4,8*480%+, (-, 2(/+2" . (/5R, "+46 (A" 8>5468*15("P,23."*"$"A, (-,
WXE,8"4,-(618#("", (- 548>$/5Z. 4,-/89 (*' ($4,6848*8/5 1313313131133 ke

>$GH)@ICH, ¥ ,5%" . 1.8#*,26.5. 488", (-, 26 (H(*(/5,- (6, = 808=*.//5\ 1], *+ (F()$*$+ I, jO!
\:],G‘ F%$6684$8#$("JHHHHHHHHHHHHHHHHHHHHHHH]HH]HHHHHHHHHHHHHHHHHHHHHHHHHH]JO!

SIGH)BICT, 5 --. %4, (-,5./ . 4. 4,-189 (" (845, (" 988>8/%+, (- 47 ., = 808=,*_//5),0.//,938>4/8#+,Q85,
1.8536.4,>+ N==,8558+J, = 808=,*.//5\0$01% * ./[fQ./],Q.6. 5. .4.44(,8,j CHQ.//,2/8¢.,
814 47" $"*3>8¢.4,(9.6"SAH, =" . *.//,988>8/8+,Q85,2.6- (61 4,8-4.6,46. 8.4, Q8" $5(/8¢. 4

! $#



*(12(3"45,-(6,Hd,"J, ~8/3.5,86.,26.5.""4.4,85,4".,1.8",0,E@,(-,#"6..,Q.//5,0,2,", 11O,
*(1286.4,Q8" #°. *("'#6(/,A6(32n,00,2,", 1Jla,*(1286.4,Q%" # ., * (""#6(/,A6(32],J0)NJNI j b!

S$GH)BICK & " (FEO S8+, (-7 ., 26. 16841 . "4, (-, -/89 ("' ($45,8", - 808=*.//5\0$01*,
*_J[5f17],Q%" *(C*. 688 ("'5,al,UNJ, ¥ -#.6,Hd, "P,G ~ F,\b I, 1 AF*1.%],Q85,$668438¢ . 49,84,
#7 . x105,Q.6.,*3/¢36.4,8" 5,631 %-6. .,1..4§31 ,-(6,Hd, "J,=" ., *.//,988>8/$+,Q85,2.6- (61 . 4,
>+,N==,8558+],=".,48¢8,86.,.)26.55.4,85,1 .8",0,E@, (-,8%,/.85,¢"6..,$"4.2."4 .""},
)2.681. 45,885 AB(321,0,2,", 1J10n,00,2,", 1l a,*(1286.4,Q%" #*..G ™~ ,*("#6(/,A6(32)
WD IANAAANSRANSRAASRAANAANSNANANANSRARSRAANA AN NANSNANARANSRANNRAAR AN NANSNARARAARAIANA AR AN MRS RN RAASA AR AN AR AN RS IARF T
>$GH)@ICL, 0" . 1.$*8/,5863%¢36., (-,~/89.("" . 5,1 30313303303333303300 3333303300333 3303300333330333033330033003,j !
>$GH)@IDM, 0" . 1.$*8/,563%436.5, (-,-/898" (" . 531133033003333303300 3333303300 3333303330333330333033330033003,  K!
>$GH)@IDA, 0" . 1.$*8/,5863%436., (-,~/89 (" (/55031330330033333033003333303330 3333303330 3333303303303033,0 1 11!

>GH)AUDB,E3 L 186+, (-4" . 8" 4842 (E(H()$*, 8* 4808+ 54634436 . 4B 50%¢+,6. /8 ("5 "$2, (-,
-/89(" _P,-/898"(" _P,8"4,-/89("(/J]HHHHHHHHHHHHHHHHHHHHHHHH]HH]HHHHHHHHHHHHHH],OIO!

! "



04<3i5>1177 .6-4/ - <&

>$6H) <A, = ,CNW,\c1 1,N = 22, @NEXH%c],52. *#631, (-, 26 (4(*8. * " 38*,8*84,\B] JJIIII,0 1 K!
>3$GH) @<Bi&"0,CNW,\0al,N = 2>, @NEX#h(],52. %631, (-, 26 (#(*8.** 38*,8*$4 \B]JIIINI,01 j!

>$GH)@I<C,4 = ,CNW,\cI 1,N = 22,0@0/-R,0@-X@\0R0]],52. *#631, (-, di* +46 () +>."Z(*,
8*$4,\C]1]1]HHHHHHHHHHHH]HH]HHHHHHHHHHHHHHHHHHHHHHHHHH]HH]HHHHHHHHHHHHHHH]H,OO 1!

>$GH)@<D,&"0,CNW,\0al,N = 2,0@0/-},0@-X@,\0R0]],52.*#63 L, (-,dh" +46 () +>."Z (5,
8*$4,\C]1]HHHHHHHHHHHHHHHH]HH]HHHHHHHHHHHHHHHHHHHHHHHHHH]HH]HHHHHHHHHH]HHH,OOO!

>$GH)@<E, %= ,CNW,\c11,N = 27,0@-X@],52.*#63 1, (-,*$65$ 186848, \ 17 JJJJJJJ0J1J03030303030,00H!
>$GH)@i<1,4°0,CNW,\0al,N - 27,0@-X@],52.*#63 1, (-,*$655 1.86%#"*,\ 1] JJJJJJ030J0330333343,00b!

>$6H) @< ,& = ,CNW,\c11,N = 27,0@0/-3,0@- X@,\0R0]],52. *#31, (-,\n]¥
4$'+46(88_ 12- _6(/,\L],]HHHHHHHHHHHHHHHHHHHHHHH]HH]HHHHHHHHHHHHHHHHHHHHHHHLOOd!

>$6H)@i<K,&"0,CNW,\0al,N = 22,0@0/-8,0@-X@,\0%0]],52.*#63 1, (- \h]
4$'+46(88_ 12- _6(/,\L],]HHHHHHHHHHHHHHHHHHHHHHH]HH]HHHHHHHHHHHHHHHHHHHHH]HH,OOa!

! "



04<345>(1==2 _N413456<i

%y, : : 0" .1$*8/,5"$-#,(-, 26 (+("",

Ox, : : 0".1$*8/,5"$-4,(-,*86>("",

I; Ux (", )H68%,-6( L, 1 IS ($)*+,+-%%),/.89.5,
0o, : : 0(/31",*"6(18#(A682"+,

0@0/-,, : : @.3¢.68%.4,*"/(6(-(61,

0@-X@, : : @.34.68¢.4,1..478"(/,

0XglH, : : O+*/(()+A.""85.4H,

%, : : : 4(3>/.#\-(6,CNW,52. *#8],

@', , : : @$(4.%8668+,4.#.*4(6,

@ON, , ; , @$*"/(6(1.4"8".,

@N;N, : : @3/>.**(5,1(4$-5.4,;8A/.,1.4$31,

@NEX, : : @$1..#"+/,53/-%4.,

@NEXYh, : @.3¢.68%.4,481 .#"+/,53/-()%4.,

; 7EQ, , : : ;982(68499., 78A"# E*8# 68" A, @. 4. *#(6,

&7, : : 1USUsh” ($)*+,+%*),/.89.5,8% #(".,.)#68%¢,
SET, : : 31 %#6(5268+,T(""$Z845 (",

BFE, , : : B.#8/,>(9$".,5.631,

-808=, : : 318" 52(""#8" . (35/+,468"5- (61 .4,S. 684" (*+4.,
-&70,, : , Z$A"H2.6-(61.8"*.,/§2384,* " 6(1.84(A682"+,

- Wk ; ETSNE, : = SA"H6.5(/34("", . /. *#6(5268+,8(""$Z845 (", 1.855,52 . *#6 (L . #6+,
T0ss, : : = 8/-,18)$81.8/,8" "$>$#(6+,* (""*. #6843 ("",

! §%



SCXE, | , , T43%$>/. "5i65*, ()$4. 5+ 5.,

A , , 0(32/8"A,* ("5,

704@ ! @¥NEf?=XB, , 757384, %" 6(1L84(ABB2" +,45(4. 8668+,4. 4. *#(6,2384632(/ .4,
881 H(H-/SA"#,1.855,52. X6 (L .46+,

N&70,, , , N.4$31,26.5536. /52334, * " 6( L 8#(A682" +,

== , , , DINPH@SL . #* +/¢*$8Z (/HHi+/]HHPak@S2" . " +/¢. 4682 (331,

F6(1%4.,

CNW, |, , , C3*/.86,18A" . #* 6.5("8"*.,

&FE, , , &" (52"8.,>3--.6.4,58/%".,

WXE, | , , W.8*9.,()+A." 52.%$.5,

W=H280W, | , W.B/HSL . 238" 8560, 2(/+1 .685. * 85" 6. 85",
), , , ES"A/.#\-(6,CNW,52. *458],

EO5, | , , E8.1,*./f5,

=70, , , , ="§"/8+ .6,% " 6(L8H(AGB2"+,



/79173 .2t

4#()OPHQ(S0#

b



ARALG ™ (H) "2 ) OPHQ(kk &

1" 1§%8/, *(12(3"4, (6, 1.8¢.6%8/, 4.689.4, -6 (L, 84368/, 5(36*.5, 53*", 85, 2/8"5,
8318/, (6, L$*6(>.5,55,S" (Q", 85,8, " 84368/, 26 (43%4), T4, * ("#""3.5,§(, >, 8, *651$*8/, 852 . %4 ",
B 49,021, (-, (9.1, *" 188/, 26(2.64.5, 53*", 85, #* .682.3¢*, /.845, (6, 8.5¢" .#5*,
x* 1§%8/5, 1/, /598" A, (6A8"S5L5, 26(43*. 8, 9865. 4+, (-, 1L.#8>(/8h.5, 4" 8%,$"*/34., 55" 18/,
268186+, 1 .#8>(/$4.5,- (6, " .96, AG(QE"P, .9 (/315(""P, 8"4, 6. 26(43*("", 85, Q. //,85,5.* ("486+,
1 #8>(/$4.5,4"8,86. ", . * 5586+, (6, )95¢."*.J;t0u), ¥ L (""A,"8368/,6.5(36* .50,2/8" 4. 689 .4,
"84368/,26(43*45,86. 5¢8//,>.§"A B4 LS. 48547 . 1 (5£$12(648"¢5(36*. -(6,463A,8" 4, * (5L .15*,
485%(9.6+, 8"4, 4.9./(21."4, tHul, &/8" 446594, "'84368/, *(12(3"45, 86., . 12/(+.4,$", 8,
SSA"S-$%8"E, 26(2(68("", (-, 2786:18*. 316+8/5, 8”4, * (5L .#*5P, 1L8S§"A, #.66.54638/, 2/8"45, 8",
$1.2(648", >34, 4.2/.4.4,6.5(36*.], B364™ .62L.(6.P, .#*""(1L.4$*8/, S"(Q/.4A., 8*23%.4, (9.6,
"3"46.45,(-,+.865,(-,"318",35.7,"85,>. ." 8**31.3/8¢.4,8"4,26(9." - (64" .$6,/(Q.6,£()$*$+),
=" 5., %(12(3"45,8/5(,5.69.,85,/.84, 5#63*#36.5(*(12(3"45,#(,8%4,8" 4" .,4.9./(21."t, (-,
1(6.,.--.*49. *(51.4*5),

=" *(51.4%8"4,2.65(""8/,*86. >356" .55.5,"89. A6 (Q" 4681 85%8//+ 8" 4755 * . 436+,
@365"A#" . -(6.%85¢,2.65(4 \HIOCHHIHHP 4™ . A/(>8/,* (5L . #*5,1.865.485,.)2.*4.4(,4.9./(2,
8,8, *(12(3"4, +.86/+, AG(Q#", 68¢., (-, dibpP, 6.8%"$"A, dHjIk, >¥//8("", GE@, thuJ, C8#368/,
*(51.46*5,86.,>. < (L$"A,8"*6. 858" Al+,-85"$("'8>/.J, 1 * (5. 4% *8" >, */8558-5.4,KA6. ."L $-,
§, * (4885, 8*#59., $"A6.45."15, (4884, -6(L, 2/8"F, 68H" .6, £78", **.1§%8//+, 26(43*.4,

*(1.2868>/.,8*#59. $""A6. 45 ""45],tdul,



ARBIG"™ (H) "L #(5"" GS#Gk

C8368/, 8"#SBAS"A, $"AG.48."#5, $"%/34., >B669.6, 6.28%P, L ($54364ZS"AP, 8"HSH
§1'-/81 1.8#(6+P,558" SA™E."'S"AP,8"4,53">/ (*S,8A. "4,

ARBRALLA($S44TY" U™ (0) VE4HG) OPSA# (4

S)(A."(35, 581305, *8", §"-/3."%., Q(3"4, ".8/5"AP, 5S§", BAS"AP, §"'-/81 184(6+,
4.61.84(5.59,8"4,588", *8"* .61, =" . §"-/81 18#(6+,6.52("'5.P, Q" $*", (--.65,#553. 6. 2886, 8"4,
§1'- K < (O (/P85 465AA.6.4,Q" " 47 . 5SS >8665.6,95,48 1L8A. 41, T$88//40,S . 684" (*+.5,8"4,
§. $1.0.3" ., *.//5,\53%" 85,/ .3S(*+.50, 4. "A685*, * .//5P, 8" 4, 1.85%, *.//5], 86, 8*4598¢. 4],
=" D RH(SS".5,\53% " 85, T7H0&, T74CP,8"4,=CBH&],86.,26(43*.4,Q"$*" §"9%¢. $1.1.3". *./I5,
B8, $"V36+,58.7,6.A3/8¢.5,8%23%.4,51. 13" * ./ 5 48--.6. #5815 (", 8"4, 26(/s-.684 (", 8"4,
8/5(,.""8"*. 8"#8>(4+,6.52("'5.5), BS"8//+9,6.8%#59., ()+A.",52.*5.5 \WXE]?, ./85¢85.50,8"4,
26(+.$"85.5,86.,*6.8¢.4, tau), 15,8,6.53/#,8"-/81 1.84("", 2/8+5,8,6(/..8" #*.,4.9./(21.", (-,
8" 8"4,95,6.52("'58>/ . -(6,485% (L-(64,5Q.//5"AP,8"4,6.4" 558" #* . 5S§™I,E(L.,-((45,53*",
85, /5% (65, 6( (P, 436:L.68%7, (B85, 8"4, 8/2L.(*'45, 86., S"(Q", #(, "89., 8"H§"-/81 1 84(6+,
26(2.64.5, tcPeul,

ARBRBLF2() "WS070 (12" PS" (SO#" #PI<H# , 20QXI4#G) BPSBH (i

G/6893(/ £, \G ~ 1, Q"$*" $5,8>3"48"4,§" #* ., 986" L. ",85,/8"'S.4,4(,8,"31>.6, (-,
558", 26(>/ . 50,8 */345"A, §"'-/8 1 1845 ("7, BASAP, 8" 4, *8"* 6, tkul, G ~,6848848("",$5, */8554-5. 4,
§"4(4"6. . #+2.5>85.4,("",Q89./."AF"R,G ¥ \bHIvd11,"1]7,G ~¥F\HKIvbHI," 1]7,8"4,G ™%
O\ONIVHKI,"1];thul,@.2."48"A, (" 7 . $"4."'5%+,8"4,52 . %4631, (-,G ~ 6849845 ("7 $#,%8" *835.,
LA, 6+ A8P, T+2.626A . 8IS ("P, 27 (H(BAS"AP, $1.1.3" (/(A$*8/,53226.555("P, 8" 4, 5SS",

*gx 6 tjul, 0("4"3(35,G ™, .)2(536.,*8",>.,6.53/4.4,8", 25A1 . 484", / .5$(""5P, 53"">36",



486S,52(#50, < (/1BA.",-§>.6,>6.854(Q"P, Q65"S/ .50, 2" (+(BAS" AP, 84, *8"* 6], BS>6(>/8545,8"4,
S.68#" (*+4.5,86.,> (4", 48L8A.4,>+ G HT 27 (#("'5,t01u), W.8*89., ()+A.",52.%$.5, \WXE],
\.JAP, 532.6()$4.7, “+46(A.", 2.6()$4.P, 8"4, "+46()+/, 684§*8/5], 86., -(61.4, Q".", G~
8>5(6>.4,>+,*.//3/86,*"6(L (2" (6.5,8",4".,558™),@C 1,481 8A. *8" >. *835.4,>+ ()$4849.,
546.55, t00ul, G ~ 4, $5,8/5(,S" (Q"", 85,0>36"$"A, 68+51,8"4,86. £ ., L. (5¢,8*#9., *(12(""."4, (-,
5(/86,." .6A+),T#,*8" *835. $1.1.3"(53226.555("",8"4,558" *8"* .6, >+, "89$" A, > (", 4%. *#,8"4,
§'4%. %4, "' .ABKO., .--. %5, (", @C 1, 8"4, 26(+.8"5, tOH, G %O, 95, #* ., 1.(5¢, "861-3/, G™,
Q89./." A" ), B(BH3"8. [+, 4" ., B#1L. (52" 6., 85 (655, £ 5., 684888("'5, >.- (6., #* .+,6.8*", (36,
558", =" .+,86.,2(Q.6-3/, L3BA."'5 4" 8¢, "89. 4" ., 2(4."#8/,#(,*835.,%8"* 6,8"4,1 13" ¢

1.488%.4,%//" .55,t0bu),



— \

X-rays Ultraviolet Visible light

UV-C UV_B

400 Wavelength (nm)

Ozone layer

;|— Epidermis

— Dermis

~ Hypodermis

>$GH) @A E2. #6311, (-, 3/46898(/. 4 \G ~1,/6A"#,8"4,Q89. /. "At"44. 2.4 "1.2." 1688 (", (-,

G‘ ’$Il,#l i ,58$"J,



PRBRCE< XS# #(SOYSP # (VB U,

V4(L5,(6,1.(/.*3/.5,"898"A,3"28%6.4,./ . <46 ("5 5" 4 .86,-8"8/,./ . *46("$* /8+.67.85,Q./1,
85,1.(/.*3/.5,(-,.)*%.4,()+A."7,86.,5" (Q",85,6.8*59., ()+A." 52.%5.5 \WXE]J, N (/. *3/88,
O+A.","+46(A." 2.6()54.7,8" 4,58 A/ £, ()+A." 86.." (¢-6. . §84*8/5,>3¢541.3/8¢.,()$48#9.
6.8*#5(""5,8"4,A. " .68%. ,-6. .,6848%8/5), =(A.4" .60, 8" .5.,52.%4.5,86.,4.-8" . 4,85, WXEJ, 752845,
26(+.$"5,8"4, @C Y, 86.,#" ., 1.(/.*3/.5, L (5, 53>/. *.4, #(, ()$4819.,4818A.J, [".", WXE,
BH8*S, 2(/+3"'58¢368¢. 4, -8+, 8%845, \/$284, 2.6()$481 (", , *"8"A.5, 1. 1>68" ., /334847,
£ (L2(588(", 5./. %1984+, 84, *835.5, #68"5. 24618/, QB¢.6, /(55, Q"$*", 6.53/4"A, §, 58",
A6+ .55) NI348A. " 5850, %8""* . 69,8"'4,BAS"A,86.,8//,*835. 4,>+ WXE5,BHE*S§"A 4" . "3%/ .§* 8%34,

tOodul,



ARCLOHU " #lkX$#i

=", "318" 588" 8547 ., >(4+ 5,1.(54.)2(5.4,(6A8" #* 8,4 .-. 45 BABS"5¢,8,0868. 4+, (-,
OS6(" L. ""H8/, 88/ . "15), = (Q.9.67,*"6(""$*P,8"4,6.%366."F, . "9%6("" L .48/, 86, #(, "318",
5S5",$5,8,5.68(35, 26(>/. 1, =" .,5S8" $5, 184.,32, (-, £"6. ., #6553, /8+. 65, 4" ., . 2$4.6:L.85P, ¢ .,

4.6185,8"4,4" ., "+2(4.62.85,\>$GH)@!B], t0aul,,

Hair shaft Sweat pore

— Epidermis
— Dermis
Arrector pili
muscle
Hair root — Subcutis/
. " Hypodermis
Hair follicle
Hair follicle —————
(root ha ”Vl;:u\:: ‘ Artery
ool e Adipose (fat) tissue Vein Eccrine sweat gland

Sebaceous (oil) gland

>§GH)@B=" . ,5463*#36.,(-," 318" 555",
\ " #25RFFQQQI9 . *#(65#(*SI* (Lo (+8/¢+4-6. .49 . *#(6f* 31.8"%8""8# (L +H5SS$ 48" " 4% " 8S6H

4$8A681%9. *#(6%0eOal cad, I **.55.48,01'",@.*.1>.6,HIHO],



=", 284.6295,95, " ., >(4+5, (3461 (5 /8+.6,8"4,5.69.5,85,8,2(8"F, (-, * ("84, Q8"
8" (34584, Q(6/4),=" .6.-(6.P,. 2846118/, >$(/ (AS*B/,8"4, 2" +55*8/, 26 (2. 645.5, 2/8+,8, *656*8/,
6(/.,$",6.58548"% . #(,." 986" L. ""48/,546.55.5,/55., 284" (A."'$*,8"- . X8 (""5P, * " . 1.$*8/,6.8A. "5,
8"4,G ™), <.6848" (*+£.5,* ("5i834. 47 ., LBV(E+, (-, . 284 685,84, 4™ . +,"89 ., *63*48/,6(/. 8",
§SHBHS ("D, 188" 18" P, 874, *(1.2/. 8", (-, Q(3"4," . 8/5" A, tOcul,,

=", 4.6185, 4.689.4, -6(1L, 1.5(4.61P, 3"4.6/5.5, #., 2846185, 8"4, "86>(65,
*348" . (35,5463%436.5,5"*/348"" A, " 8%, - (//5%/.50, " .69.50,5.>8* . (35,A/8"45,8"4,5Q.. 8¢, A/8"45),
=" A.61858/5(*(""188"5,8>3"48 £ S 13" . * /58" 4,-$>6(>/B5H50, Q" §* " B9 [+, 28645+528% .,
§, 18"+ 27 +58(/(AS*,6.52(""5.5,8" 4" . 5S$" tOeu),

=, "+2(4.685, 85, #" ., 53>*348" . (35, 84$2(5., /8+.6, 3"4.6" 84" 47 4,675, 4" 8%,
5366(3""45, " 86, (//$*/.5,8"4,* (""" 45,4 . 558" #(, 1.35%/.5,8"4,>("".5), = +2 (462185, * (*'54545,
I86A. 1+, (-,-84),T#, 26 (984..5,4" ., 1.84"" 5463*4368/,5322 (6, (6,4" .,558""7,85,Q.//,85,8"53/8" A 4" .,
>(4+,-6(L,*(/4,8"4,8848"A5" (*S,8>5 (6248 ("), T4, 95,84 6/8* . 4,Q%" >/ ((4,9.55./5,8"4," .69.5,

tokul,,



ARELT?"#(S, "HOPE # (35" GSH#GIS#+S, $(0) 4!

=".6.,"85,>..",8",§"*6.85.,8", 5%3. " #5-$* §""£.6.5¢,8",6.43*8 A, 4" . *("'5.23."*.5, (-,
BAS"A, §", 6.%.""¢, +.865, tOJu) 1/#* (BA", *366."%, £.*" " (/(A+, #"8¢, 6.23%6.5, 1 (6., $"463559.,
26(*.436.5,5,.--. %469, §"," .8/$""A,BAS"A BSR4 . 358A.,(-," .6>5,8"4," .6>8/,26(43*#5,$5,1 (6.,
6./.98"4), O(L>$"$"A, 4".5., " .6>8/, 26.286848("'5, Q¥", 1.(/.*3/86,#.*""'$23.5, Q8//, 85585, §",
18)$A8Z8"A, .. *469. " .55,8"4,§"", 1.85"485""$""A " ., 4.586.4,8"4SHBAS""A, 558", > ."* .-$5],E . 9. 68/,
G#34$.5,47 8%, ) 88" 4,47 ., 2/8", . )#68*45,8"4,4" 86,5 A6. 49, "45,8"4,8*45 (", 1. *"8"$5 150, " 89,
6.2(6t.4,%.,26.5."*. (-8 #$HBAS""A, 26 (2.645.5,$",2/8"¢5),"

ARERAL T 48" %8 () *+&d

&"."(/5*, *(12(3"45, -6(L, 0678698k ,+'':$, tHlu, 53*", 85, *36*31$"7, AB/8"AS",
S8.2.2-.6(/P, 23.6%.45""P, 8"4, L+65* 48", 8//, *89., #" ., 8>8/6+, #(, $""$>8¢, /85485, tHOW =",
*("4.75.4, 488", 2. BABII(+IA/3* (5., 84, ./IBAS*, 8*$4, 86., §$""4$*8%.4, 5884, #(, 85545¢, §",

>§"48"A, . 18545™",8"4,26. 9. 48" A $#,-6 (1L, 4 . A684$" A, tHHuJ,



ARERBL , -.-/"0-*-12484

W.59.6846(/P,8,54/>." ., Q%" ,8"#5()$48"4, 26 (2. 657,95, - (34,8 A682. 5. . 4,8"4,*8",
"12,8(, 26.9.", 5SS, *8" .6, G, [SATHIS"43%.4, 5SS, *8".6P, 8”4, (" .6, $"'-/81 1 84(6+,
485(64..65, tHoul, F.*835., 4" .+, *8", §""$>8, WXE, 8"4,5%89."A., -6. ., 684$*8/5, AGB2., 5. .4,
2(/+27 . (I8*, **.A8%8/5, \26(8"4" (*+8"S"5, 84, 26(*+8"$48"5], "89., 5SSHIAE."S A,

26(2.6%.5,tHdkHcu),
HO OH
O O
Keto form HO O

” OH
HO O O OH Resveratrol
H,CO 7 A OCHj

O OH
Enol form

OH
L

Curcumin

>§GH)@C,=" . *" . 1$*8/,5463*436.5,(-,*36*31$"",8"4,6.59.6846(/,



ARERCE3™"*-$&'+#8*&."" %’

;[1BAS*, 8*84p, 23"§*8/8AS"P, 8"4, 23"§*$*, 8*84, 86., -(3"4, §", >6"-8%L :7$"$469,
\2(1.A68"8%.]),F+,§" "6>88"A, #+6(55'85. ,8""4,§"*6.858""A, 8"'#$-3""A8/,8"4, 88§ "-/8 1L 1. 8# (6+,
.--.*#5P, L//BAS*,8*84,8"4,23"§*8/8AS", *8",$1.26(9.,5S8",  .8/¢", tHChHku, &3"'5*$*, 8*84, 8/5(,
26(#.*#5,558"",8A8S""54, G ~¥§"'43*.4,684%8#5 ("), ; //8AS*,8*84,95,2" . (/*, *(L2(". "4, 8//(Q -4,
-(6,35.,8",* (51 .#*,$""A6.49.""4,85,8,/SA"#5""A,8A . ", > . *835. 8, * " ./84.5,* (22.6,5(*'5,-(3"4,§",

446(54"85.,."Z+1.5,8"4,6.43* .5,G " FU§"43*.4,"+2..62%A1 . "#8#("* tHj HbOul,

0
HO 0
)
oo o s
0 OH
o) Punicic acid
Ellagic acid

Punicalagin

S$GH) @D, =" ., *" . 1$*8/,5463%436.5, (-, 2 //BAS*,8*64P, 23""$*B/BAS""P,8" 4, 23" $*$* 8*84,

Yobo



AR14#()OPHQ(SOHOTiA* &58'678/2) ()-52/"

DS ($)%+,+-9%),\7J],N.66J,\ ¥ *~AN (4818],8" 828" .5.],$5,8,/86A.,.9.6A6. ",
1$8"'8,47 84 *151.>5, "SA" §"H( " . #6(28%8/,- (6.54,8"4,%8" > - (3"4,8" /(QI8"4,* (85¢8/,- (6.5%5,
(-, 1-65%8p, 15889,8"4, 1 35468/58),=" ., 2(45,*8" A6(Q,32,4(H,1,/(""A,8"4,001,11,Q84.7,8"4,
B+ % (488" 01 #GHI,>6(Q" 5. .45,Q8%" 8,458 .4.6,(-,32,4(,011,11,,

=8) (""(L+,(-, V.&" ($)*+,+-%*)is5,*/8556-$. 4,85, thdun,,

<§"A4(1R,&/8"18.,
@39558(""R, =68*" . (2" +i8,
/8558, NIBA" (/$(25848,
X64..68,B8>8/..5,
B8L$/+%,B8>8*.8.,
D."35, ; "848,
,,,,,,,,,, E2.%§.5%, 1"$U$L" ($)*+,+%*),\7J],N..66),

$9." 847 5..45,789. > " -/(8i"AS" 585" . QBH.6,-(6,8,/ (AL P4 . +6.488" 7%,
A.6L$"BH(" 8>8/5t+ thbul " =" 85/8"4,8"4,(4" 646 (2550 4" . 5. .45, (-, 1 "#$%$,52.%$.5,86.,35.4,
85,8,-(/S, 1. 45*$" . #(,#6.84,558" 83/1 ."45,8""4,85,8,5(82,2/8",thdlul,

T OJach ., -965¢,6.2(68 (", 1 .4" ($)*+,+U%), >+ F8638, . 8/1,4 . 5*65>8"A 4" . $5 (/85"
(-,8,868.62.". "84, ."#BA. "$*, 8*84P, V35¢, 26(2(5. 4, 8" 8¢, ."#BA. S, 84, "84, 8", &HA/+*(,
L(S.4+8"47.,@,(6,5 ,68"A, (- #68.62." . 5S./.#("" thaw T 0 Kb?, F8638,.4,8/1,6.9.8/. 44" .,
563%436., (-, ."#BA."'§¥, 8%84p, Q $*", §5,5..", 8", >$GH)@L E, thcul, ="., CNW, .984."*_, -(6,

CUHBALE* 8*84,0Q85,4 .,26.5. 4. 4,>+,XS848, . #,8/], theul,



R, R
Echinocystic acid H OH
Entagenic acid OH OH

>IGH)QIEL=" ., 5#63%£36.5, (-, . * "§"" (*+545*,8%34,8"4, . "#8A. "$* 8%34,-6 (L, 1 4" ($)*+,+%),

TS.ABLS, .4 8/1, $5(/8¢.4, #"$(81L84., 4.6398#9.5, 6.-.66.4, #(, 85, ."'#848184.5, 1vO,
\>$GH) @ ITP,-6(L, 1.4 ($)*+,+-%*),5. .4,S.6"./5,8"4,/.89.5,8"4,$4."15-8. 4, #* .86, 5463*¢36.5,

358" A5+ #5*, 1" (45,tbkikd I,

H H <. 0 H
N s
SAyon Syt on Sy
(0] .S O (0]
Entadamide A Entadamide B Entadamide C

>§GH) @, =" . ,5463*#36.5,(-,.""#8481.84 ., ¥ %OP,53/2 " 36%* (*'#88"'$"'A,8 184 .5,-6(1,S.6™./,5. .45,

8"4,58.15,(-, 14" ($)*+,+%),

| &



T BT, @&& T, 8558+D, 27 " (/$*, *(12(3"45, . )#68*¢.4, -6(L, V.4 " ($)*+,+-%*),5¢. 15,
4$52/8+ . 4,684$%8/ 5+89 . "AS" A 8*1598+7,85 5 (Q" §" >SGH) 4IP Q8 +TH(+44$ " +46 )+, L (§.15.5,

5% (Q8"A, "$A" 6,805+, tdOulk

R, R, R, R, Ry Rg R,
3,4’,7-Trimethylquercetin OMe OH OMe OH OMe H H
5-Hydroxy-3,4’,7-trimethoxyflavone OMe OH OMe H OMe H H
Quercetin OH OH OH OH OH H H
Luteolin H OH OH OH OH H H
Rhamnocitrin OH OH OMe H OH H H
4’,7-Dihydroxyflavone H H OH H OH H H
4°,5,7-Trihydroxy-3’-methoxyflavonol OH OH OH OMe OH H H
Galangin OH OH OH H H H H
Rutin Rha(1—6)Gle-O OH  OH OH OH H H
3°,5,5’,7-Tetrahydroxyflavanone H OH OH OH H OH H
2°,5,5’-Trihydroxy-3,4’,7-trimethoxyflavone-2’-O-B-D-glucoside OMe OH OMe OH OMe H O-Glc
y
Rl 112

@OH (+)-3,3°,5°,5,7-Pentahydroxyflavanone =~ OH OH

Hom Ro (+)-Dihydrokaempferol =~ OH H
Rq
H H

OH O Naringenin

@EOH ©[OH O.__OH
HO 0L . HO O on
“'OH OH OR

OH O OH OH
(-)-Epicatechin : R=H (+)-Catechin o
(-)-Epigallocatechin : R = OH Protocatechuic aicd : R=H

Vanillic acid : R = Me

SIGH) B, =" . 51634365, (-, 8" H()$48"E,2" . (/5% * (L 2(3"45,-6( L, 1 4" ($)*+,+-U*)d



MRS, Z0Q(SNEHOTE(+01* ) BHA# (W (HP VA
1/t (3AT, 5(L., 27" (/8*, *(12(3"45, -6(L, 1.4 "($)*++%*)k 5. 15, "89., >..",
6.2(6¢.4,#(,2(55.55,8"#5() 848", 4 .$6,8%89., * (1.2(3"45,-6(1,/.89.5, "89.,>. . " 5*86* . /+,
6.2(6¢.4),="350,§" #7.,26.5."4,5¢34+,Q. ,-(*35.4, (", $5(/85("", 8"4,$4."#5-5*BH("", (-, 8*459.,
*(12(3"45, 6(L, 1.89.5, 1.4 " ($)*+,+%), #(, .98/38%., 4" .86, 8" 482" (H(HO)$*$t+, 8*4598+),
=" 6.-(6.74" . 6.53/#5,(-#"$5,5¢34+5" (3/4,26(984. 8," . Q,1.8¢.638/ - (6,26 (4. *#5("" BABS""5,G ™,
481.8A.0,=".,(>V.*#9.5,(-4"95,5¢34+,86. 85,- (// (Q5n,
Ol =(,.)468%,8"4,95(/8¢. 8" 482" (H(F()$$+,8%459., * (1.2(3"45,-6(L, 14" ($)*+,+%*),
/.89.5),
HIl =(,./3*3484. 5#63*436.5,(-,$5(/8¢.4,*(1.2(3"45),
bil =(,.98/38¢. 4" . $5(/8.4,%(12(3"45,8"#12" (H(H)$*$t+,8*4598+),
il =( 5834+ 8*48("", L. * 885, (-,5./. *4.4,%(1.2(3"45,(" $"-/8L 18K A." ],

!

| t



/9173 .24Bt
1#(SOYSP " # (8" #P&7)0(BQ(SWEE - TTEQ(ROTELQA(O#E - Y() " Q(80TE4*.&5&'678&/2) ()-52/400" W@t

O#IFN=58))""P$"" (OPEQHU""#4 = @) ($#0QV (0%

h)



7" (4[46325-F /3456
BRARBE . Y*O%H) @i(ORH07)GH?() "WS07B(£) ""PS"" (SORO#I+ HU "X S#4

- 318" 556",5.69.5,85,4" ., 268186+, >8665.6,8A85"'5, . 986" L. 48/, 2(//348"15,Q" /..,
8/5(, 26(9848"A, . )£.67'8/, >.83¢+), 5 )#68"58*, 558", 8AS"AP, 8/5(, S™ (Q", 85,555, 2" (#(BAS" AP, $5,
*835.4,>+ 26(/("A.4,.)2(536. 4(, . )¢.6"8/, 5813/, Q8" , G~ F,8"4,G ™ F,$668438#5 (", >.§"A,
(., (- 8., (5 48L8AS"A, *3/26%5), G F, §*6.85.5, WXE, A.".6815(", Q"8/., /(Q.6"A,
A(A. " (35,8™8()$48"H5P, ¥8358"A, 1 (/.*3/86,481.8A.P, 8" 4, H6SAA . 65"'A, BAS" AY6 . /8¢ 4, 55A"8/,
#8"543%4(""), G~ FHS"43%. 4, *"8"A.5,*8" *835., 844$5("'8/,5S8", 26(>/. L5, $"*/345"A, 5S§",
*g™k 69 8" BAAHS(" #(,2" (H(8AS"A tdHUJ,

& (H(,*"6("$*8/,26(43*15("", (-, WXE,$5,8"43*% .4, >+ G $668498#(""7, Q™" ,8*4598¢.5,
*_[1,536-8%. AB(QE",-8*H(B5, *+4(SS". 6. %. 26(65P,8" 4,4 ., "$* (1818184 84" . 4§ 3%/ . (#84..,
27 (5278 \C1@&:],()%485., ."Z+1 . tdbul, =" ., 2" (52" (6+/81("", (-, #+6(58" . ,6.5843.5, (",
6.*.24(65,8"4, " .96, 855(*$84.4, 84824(6, 26 (¢.5"'5, *835.5, 55A"'8/, 26 (28ABH (", §"'584 . ™ ., *..//,
toldul, ¥ *48984(6,26(.5" 0\ 1 801,84, 3%/ .86,-8*#(64 ™ F\CB¥ ™ F]P 4Q(,""3*/. 86,468"5*65245 (",
-8%4(65,$"9(/9.4, 8" £ ., 168" 56528, (-, A.".5, "< (45" A, 1816S)4 . A6B4S A, ."Z+1.5,8"4,
26(8"-/8L L8H(6+, *+4(SS" .59, 6.52. %489 ./+7, 86., 8*#08¢ .4, tdaw), =" ., §"-/8L 18(6+, ."Z+1 .,
£4x[((O)+A."85.4H,\OX gh, H],$5,8*4608¢.4,>+ CBl = F, 8*45085("",8"4,468"5- (61.5,368* *$4 ("'$*,
854, $"4(, 26(548A/8"48"5, \&D s H]J, =" 5., #68"'5*6524("", -8*#(65, 86., 855(*$8¢.4, Q%" 5S§",

A6+ 559, 28A . 8IS (",/8) 4P, 4. . 2,Q68"S/8" A tdchidep, 8" 4,82 (24(585,8*#5981 (", takid jul,



BRARBIL#(SOYSP""# (" Hi L #(" GOHSH(HOTI2 S <ISHI<X$Hi— $H0) P@) i

18485, 8 8L, -865¢, /8., (-, 4.-."5.,26.9. ", -6. ., 684$*8/, A." 68", Q" .6.85,
8#5()$48"5, 8" £ . 5.5 ("4, /8", 26.9. ", -6. ., 6B4$*8/, ** 85" §S8BH("", 8" 4F(6, >6.8S, *" 88",
26(28ABKS(", 6.8 48("15), =" ., *. /], *8" §"43*. 4" . #68"5*65245("", 8"4, #68"'5/88 (", (-, 4., " (9(,
Z+1.5,8"9(/9.4, 8, 6.28%, 284" Q8+5, 8", 6.52("'5., #(, ()$48H9., 54#6.55), T-, 7., * /I, *8",
(9.65(L., #*., 4.1.8.68(35, *(*'5.23."*.5, (-, 5¢6.55, 487L8A.P, &, QS//, 84824, 8"4, 6.%(9.6,
27 +58(/ (AS*8/,8"H8()$48" . 9. /5, X" 7 . (47 .6,"8" AP S" #7 . *B5. (- *"6("'$*,(6,. )#6. 1 . 54550,

4% % 11,Q8/,3"4 .6A(,26(A68L L. 4,*.//,4.8477,85,5" (Q" 5" . 18#*8//+§" >$GH) BiKitalul,



UV radiation

ROS

T
v \

Oxidative stress

Cell membrane

Antioxidants of the first
line of defence

(endogenous)
Antioxidants of the second
Cell adaptation and line of defence
survival (endogenous and exogenous)

De novo enzyme
translation

=

Cell death

SIGH)EIK, ¥ ,5%". 1., (- 4" ., *.1/,8"45()$48"4,6.52(""5. - (//(Q$"A, ()$4849.. 546 .55 §"V36+),
BRARCI<OH) QOUAOT""#(5" GSHGL" #(S0YSP " #(ik
2)(A."(35,8"45()$48"4 5322/ . 1 . 4845 (" 8" 4F(6,555",26.46. 841 .1, Q%™ 8"15() 948"
>85.4,/(8("'5,>.-(6.,#(,53", .)2(536., 18+,>.,8,53** .55-3/ 4. **"'$23. -(6,26.9."#"A, 8A ¥
6./8%.4,558",()$48159. 481 8A. talul, ~ $18:L8"'5P,2(/+3""584368%. 4,-8H+ 8*450 874, 2(J+2" . (/5,
-6(L,2/8",5(36%.5,"89. ,>. . " - (3"4,4(, " ./2,26.9."},8A.46./8¢.4,485(64.65,Q" . " *("531 .4,

("',8,6.A3/86,>85%5),T" 6. *.""#,+.865P 4" . ,5.86* " - (6,.--.*#§9.,"8#368/,* " . 1.§*8/54" 8#,*8" 26 (#. *4,



BABS"'5H,4" ., "861L-3/, .--. 45, (-, 2" (£(BAS"A, "85,8"*6.85.4),T"4. .4P,4" . "31>.6, (-,8"4$BAS"A,
*(1.2(3"45, $5(/84.4, -6( L, 9868(35, 2(64("'5, (-, 8, 9865.4+, (-, 2/8"%, 52.%$.5, 95, *("'548"4/+,
§1"%6. 858" A taHabul,=(,4.-." 44" .15./9.5,-6(1,G ™ 684584 (""?,2/8"45,%6.8¢. 8,/86A.,"31>..6,
(-5.% (" 486+, 1. 48> (/8.50,Q "$*" *8" >. 35.4,85,"84368/,8"45()$48" 45 £(,26 (. *44" . 5S$" -6,
2" (H(BAS"AL,=".5. 889 *(12(3"45,*8" 26(4. *# 4" . 558" >+ 8>5(6>4"A,G ™ ,68+58,>/(*S§"A,
G U§"43%.4, -6.., 6848%8/, 6.8%5("'5, §", *.//5P, 84, L(4$-+8"A, #"., 558”5, ."4(A." (35,
8"15()$48"4,8"4 $"-/81. 1.84(6+,5+5¢. 1.5 tadu),
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("G FUS"43% 4,7 318" S. 684" (*+.5), 1/5(P,5,55,>86./+,6. 265" A 4" . ,8*19. *(1.2(3"45,
(L, V.47 ($)*+,+-U*),/.89.5,=" 35D, £"$5, *" 824.6,5"'0 . 5#SABE. 4,47 . 8"15()$48"¢, 8*45984+,8"4,
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7.89.5,(-, V4" ($)*+,+U*),Q.6., *(//. *.4,-6(L,<8"*"8"8>365, &6(98"* .P, =" 8%/8" 4P,
§ 73", HI10j,8"4,83¢" . "#5*84.4,>+ N6J,W8#8"8*" 85, E3¢"$1.80,8,58--, (-, B(6.5¢6+, 0. "4.6,8",
<8"*"8"8>368),=". 5811.2/.,Q85,465.4,3"4.6,4" . 5"84. -(6,-(36,48+5,8" 44" " AG(3"4,8"4( 8,
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=" 584864, 27 " (/$*, * (1. 2(3" 450, ABI/5*, 8*34, 84, ™ +46 () +>."Z($*, 8*84, Q 6.,
236%"85.4,-6(L, [[8S(,&36.,0" . 1§*8/, 7" 4354685, \X58587, "828"]J, 1 3.6*.4", 8"4, /3¢. (/3"
Q.6., 236%785.4, -6(L, ESALSHE /468%™, \E4), 7(3%5P, NXP, GE 1], &6(H(*8H. %" 3%*, 8*34p,
S8.1.2-.6(/P,8"4,82A."8" Q.6.,236*"85.4,-6(L,=(S+(,0" . 18*8/,T"43586+ \=(S+(P,"828"),
HPHIAS2 ™+ +/HOK2$*6+/ " +4687+/, \@&& ], Q85, 236*"85.4, -6(1L, [B8S(, &36., O".1$*8/,
T 4354655, \X5858P, /828" 1), HPHEBZS"" (8540 . £ +/> . "Z (4" $8Z (/5" . heHB3/2 " (*'$*,8%54,\ 1 F=E],
8"4, 248556311, 2.653/-8¢. \<uExX+], Q.6.,236%"85.4,-6( L, ESALEH 1 /468*" \EH, 7 (355h, NIX,
GE 1), 1 5% (6>8* 8*64,Q85,236% " 85.4,-6(L,=(S+(,0" . 18*8/,T"435¢6+ \=(S+(?,828" 1) B (/3"
O8(*8/¢.3,6.8A.""%,Q85,236* " 85.4,-6 (L, N .6+, \@86 L5484, D .6 1.8"+]J,E (4$3L >$*86>(""8%.,
\C8: 0X-], Q85, 236*"85.4, -6(1L, [8S(, &36., 0. L$*8/, T"435465.5, \X58587, "828"]), =" .,
5/9." 45, 4" +/,8% 488, \;EX V¥ .8% 4(" .2, L 478" (/AN X 2 Jp,.£"8" (/\ 34X = 7.8 4,481 4" +/,

53/-()$4. \@NEX],Q.6.,236%"85.4,-6(L, [ 85(,&36.,0" . 1.§*8/,7"435¢65.5 \X5858°,/828"),
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=" 2(Q4.6.4,1 4" ($)*+,+%%),/.89.5\HI 1, 1A],Q.6.,.)#68*¢. 4, >+ 8,5(""$*84(6,>8¢",
8t,al-0,Q8" el p, ;#X zP ;#X zhelp,N.X 2P N.X zP,8% #("".7,8"4, ;EX 1*- (36,81 .5)\bl 1,
170,cl, 18", .85, =", )85, Q.6., .982(684.4,3"4..6,6.43*.4, 26.5536.7, 355"A, 8, 6 (486+,

98+*331,.982(68¢(6,8¢,da- 0,

BABADLO 70 /4L #" VHSHOTA(+ 04/ +BUSQ" %47 ) OTSIGUOTIBY () " Qi

=t 5 X A86+, L ABS (.5, (-, V.4 " () +U*), . )H68*545, Q.6., 8"8/+Z.4, >+, "$A"H
2.6-(68"., /§2354, *"6(L8#(ABB2"+,\ 1 &7 0], 358"A, 5484864, *(1.2(3" 45, 53*" , 85, AB//$*,
834D, 26(#(*8#.* " 35, 8*44P, " +46()+>."Z($*, 8*34P, 23.6%.46"P, /3¢. (/$"'7, 84, 828A."'$"), /],
)2.681."45,Q.6.,2.6-(6L .4, ("",8,0HCH §""-8"5+,TT, 70 \ W AS/. "4, = . %" (/ (A$.5P, E8"'48,0/868,
O 1p,GE 1], Q8" 8,0Hj I,T"-6"$+ 1T, ; TE@,\ T AS/.",=. %" (/(A$.50,E8"#8,0/8689,0 17, GE 1],
=" .,.)#68%45,Q.6.,4855(/9.4,8" N X = 88 47 . *("*."#681("", (-,b, LAFL 7P 4" . " .a,u7,(-,.8*",
Q85,4 *#.4,8"4,-/(Q,68¢.,11d, L 7f 18", =" . 5. 2868#("",Q85,2.6- (61 .4, (", MN O, 46386400k,
(/31" \dic,$,0al,117,a,u1],\MNO,0( 128"+, <+(#(,"828"],8,d1-0, Q8" 4* . A684S. ",
54541, (-, 110, -(61.8*,8*64,8" Q84.6,\5(/9. "¢, 1],8"4, 110p,-(618%,884,8" N X = \5(/9. "%,
F1,85,-(//(Q5, I'H, 18", H1 p, F1,HiHH, 187, HI%O1 1 p, Fn, HHtb 1, 18,01 1p, FP,-§"8//+ 4" ., F,
(5. ",Q85,4.%6.85. 4 4T . § 88, * (A58 @, 18" 84 47 . * (/31" 6.4.235/5>684. - (6,2,
18"),=".,48(4. 8668+ 4.4.%(6,\@ ! @], 085, 1.8536.4, (9.6,4" .,68"A., (-, HI 411, 1), =" .,
.982(6815("" 4. 12.68436., (- 4" ., ; 7TE@,4.4.*#(6,Q85,5.4,84,k1-01,=".," .>3/5Z.6,4.1.2.68436.
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X2."7VF, *"6(18#(A682"+, @88, E+5¢.1, \O@E], ;UO"6(L, 5(-Q86., \IAY."
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=", 81(3", (- #(#8/,5(/3>/ ., 2" ." (/$*5, Q85, 4.4.6118" .4, 8**(648"A, #(, " ., B(/$"
08(*8/4.3,1.4" (4,taau, Q%" 5( 1., 1 (48-$*84$("'5) 8" 4864 ,A8//5* 8+$4 5 (/345 (" Q85,26. 286. 4,
>+ 4955(/98"A01 L, LAS" 01T L7, (- N.X = \ONT1,pAFL7]), ™ 868(35,%("™*. #6815 ("5, (- A8//$*,
8%84,5(/365("'5,$", 1 .#"8" (/, \CIHap, OHlaP, Hap, alP, 8"'4,01 1, pAFL 7], Q.6., 26.286.4, -6(L, #" .,
548"4864,5(/315("",8"4,252.#.4\O1 |, u7] #(,8,j cHQ.//,2/8¢.1,="."?,al ,u7,(-,B(/$"H0$(*8/¢.3,
6.8A."F, 48/3¢.4, al-(/4, Q%" el p, 1..4"8"(/,8"4,al, u7, (-, ep, \QFO], 5(4$31, >$*86>("'8%.
\C8:0X-],Q.6.,844.4,4(,.8*",Q./M,=".,-$"8/,9(/31. §",.8*",Q.//,Q85,HI I,u7),=" ., 2/8.,
Q85,$"*3>8¢.4, 8, 6((L,#.12.68¢36.,-(6,a, 18", 0(/(6,4.9./(21."4, 8, cal, "1, Q85,4 .",
4.4.618".4, 35 A, 8, F$(=.S, E+".6A+ ==g, N3/HN(4., W.84.6), =", B(/§"40$(*8/¢.3,
6.8A."F, OO$4SZ.4,27."(/5,8", .)H68*#,8"4, **8"A_4,$"4(,8,486S,>/3., *(/(6), V//,.)2.651 ."45,
Q.6.,%8665.4, (348" £ . #652/5*84.50,8"4 " . 89.68A. 8>5(6>8"*. 98/3.5, (>465" .4,8¢,45-- 6.,
(e 68", (- ABI/S* 8%84,Q.6.,35. 4,4, 2/ (14" ., *BI$>6885 (" *369.),

=t 0 84> " AY34.4,Q8" 1478 (/54.2Q85.0,=" . 48/34.4,581.2/. \OI 1,u7],Q85,
22 4.4, 8"4(, 8, JCHQ.//, 21880, =" ., 26(*.436.,85, 4 .5*65>.4, - (6, 548"'4864, AB//$*, 8*34, Q85,
~(1(Q. 49, 84, 8>5(6>8"*., -(6, .8*", *(""*." 688", (- 4., ¥ 5, Q85,6.*(64.4), =" ., *(/ (6,
4.9.1(20. "8 . 5885, (- 4" ., ¥ 5,86..,5" (Q",85,A8//8*,8%34,.23598/."$5\D 1 ;1,2.6,A68.L, (-,
U \PA DY ;FLA, )68 =" . 4(H8/,2" . (/5% * (4. "15,8", 1 5,Q.6.,*8/*3/84.4,>+ # . 358" A,

£ -(613/88,



0,95, 4(48/,2" . (/8% *("'4."1, LAT LA, . ) #68*4),
0,95,%("*. " #6815("", (- AB//$* 8*$4, (>488" . 4,-6 (L, *8/$>6845("",*369. $"", L AFL 7,

1.,95,1.855, (-, )#68*# 8" A68L),
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.98/384.4,>+ 18)$"A,al,u7, (-, @8& = *, L .4"8" (/538" \NIc, LN], Q8" .al,u7,(-, 1 5, (6,
85%(6>8*,8%84,\ 1 185, 2(58469., *(""#6(/], 4955 (/9. 4, 5", L .£*8" (/, 8¢, 45--.6. "¢, * (""* . #6845 (""5),
=" 8>5(6>8"*.,Q85,1.8536.4,8,a0e," L \F$(=.S,E+".6A+ = =g, N3/#$N (4. W.84.6] 8-£.6,
da, 18", (-,$"*3>84("", 8¢, 6((L,¢. 12.68436. 8" 4".,4865), 1" .ABHO., *(""#6(/, Q85, 26(43*. 4,
Q$", al, u7, (-, 1.4"8"(/, 18).4,8", al, u7, (-, @&& =", 8"4, 18§"48$".4, 3"4.6,#* ., 581..,
*("458("'5,85,581.2/ . tacul,=" . 8"#5()$48" 8*4598+ (-, 1 5,84, 1 ¥ Q.6.,*8/*3/84.4,>+,358"A,
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AN (rroggpr) HO&™ (s
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§.1.2.68436. 8" 4" . 4865,-(6,0c,"),=" .,V F=E"6 5(/315("",Q85,4%/34.4,Q%" 1 .£*8" (/4(, (>#88"",
8" 8>5(6>8" ., (-, lle 1+ 1JIH,8%ebd," L \F§(=.S,E+" .6A+, 1 =g, N3N (4., W.84.6),=".",
HELU7,(- 15,6, 1 1 \85,2(55489. *("#6(/],4955(/9.4,8", L 478" (/,84,48--.6. "4, * (™. " #6885 ("'5,
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#.84.4,Q8" @NEX, Q8" (34,581.2/.5),

=" 6.53/45,Q.6.,26.5.".4,85 8" ., 2.6%."18A., (-, *.//, 988>8/%+], 0 ./, 98>8/8+, Q85,

*8/%3/8%. 4,356 A" . - (//(Q$"A,-(6L3/8R,



#$ __,-.,/04/01,2033% $

0_//,9$8>$/$#+,\p],n,#$%,__‘_”2_4/5_3’2033%, ’

O,

155ael_, 085,47 . 855(6>8"*. 8tael, "1, (- 4" . *("#6(/,Q./\@NEX],

1>5ae 134,854 ., 855(6>8"*. 8tael," 1, (- 4" . 4.5, Q. /I \¢.5¢, . )#68*H],

BABRAMEFN=S5))"'P$"" (S04
-808=,*.//5,Q.6.,5..4.4,8"4(,8, jCHQ.//, 2/8¢.,-(6,Hd, ", 8"4, 26.}#6.8¢. 4, Q%" #* .,
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(A) Protocol for cytotoxicity activity (MTT assay)

Wash with PBS
Time | | | | , Absorbance was
| 24h [ 24h [ 24h [ read at 570 nm.
Pre-treatment with 10 pL of MTT 100 uL of 40 mM
testing compounds solution HCl-isopropanol

(B) Protocol for UVB-irraidation

Wash with PBS,
then add PBS
Time | | | |  Cell viability
| 24h | 24h | 24h | — (MTTassay)
Pre-treatment with ~ UVB irradiation Culture with
testing compounds serum-free

medium
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" 8,be-0,$",8,ap,0Xw, =" ."PA". *.1/5,Q.6.,26.}6.84.4,Q%" 8% #(" ., . )#68*¢,\OIP,HIP,8"4,
dl, pAFL7], ="$5, Q85, - (//(Q.4, >+, .)2(536.,#(, G~ F,\bl, 1A*1%, HI,5.*], 8"4, -36¢" .6,
§*3>8H8("" Q8" 5.6314-6. ., 1. 4831~ (6,Hd, "), ¥ £.6,%.//* (/1 <8P 4(#8/ WC 1 ,Q85,26. 286.4,
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§'5H63%4("'5),*@C 1, Q85,5+ .582. 4,-6(L 4" .,. )#68*4. 4 4(¥8/,WC ¥ >+ \W.9.6=68, 1 *. 280W,
W=,N85¢.6,NS), Q8" A@C T, W. L(9.6\=XMXFXP,X5858,"828"JJ,W.8/4=$1 ., 238" #5849 .,
&OW, Q85,2.6-(6L.4, 358"A, 4" . 5+"4#" .5§Z.4,*@C 1, 85,8, 4. 1.2/8¢., Q4" , 1688Ng, \ 1 AY. ",
= %" (/(AS.5P,7828"]),= - GC@ ; WFTW@,EMFW, 2&0WNS) \=XMXFX?, X58587,"828""], Q85,
35.4,-(6,4".,6.8/48L ., &OW,6.8%8("), =" .,6.8/K5L ., ROW, 6.8%8("", * (" 4%8("'5, Q.6. 5" 818/,
4."8136845("" 8¢, ja-0,-(6,c1,5.*),*@C ¥ 581.2/.5,Q.6.,81.2/5-5.4,-(6,d1,*+*/.5)\ja-0,-(6,0a,
5.%8"4,cl-0,-(6,Ch5.*],W.8/481 . 238"8#9 . &OW,Q85,2.6- (61 .4,358"A 52. *$-8* - (6Q864,
8"4,6.9.65.,2681 .6,\3" , 2BIA]),

3", %A E.?3."*.5,(-,26$1 .65\"31.8"],35.4,§",6. 8/ 1L ., 738" #8459 . ,&OWI,

3")GO(k U@ <@HO#QO%_E 4(0iC ak
B(6Q864, DO!'OOD=0!'1DDO=D!ID!10Q,
DIo&:,
W.9.65., 1=DD=DD=D1!1!D!0DOO0! D=,
B(6Q864, 11D==DDOIDOI 1 1==DIDO!,
OXglH,
W.9.65., =00====0=00=D=D! ' DDOD,
B(6Q864, =10=0010011011=DpDO1 I
$CXE,
W.9.65., 1=1DODD!=DIDO=D!DO!~=,
B(6Q864, 1IDDIO=0=1D!ODDO!'=001,
085285.%b,

W.9.65., O!'D=D!D!0==DD=DO!D=DT1,




BRBRABL/$)Q"P$""#42-+V/(+ UL QWS (Ve

-808=,*.//5,Q.6.,5..4,8"#(,8,HQ.//5,2/8¢. 8,8,4."54+,0,$,01%*.//5(Q.// $",0,17,
84, * //5,Q.6.,$"*3>8¢.4,-(6,Hd, *J, 1-£.6,6.1.(9.4,4"., 1..4$31P,5.6314-6. ., @N ; N, Q85,
844.4.8"4(,*.1/58"4,Q.6. §"*3>8¢.4,-(6,Hd,"),=". 1 .4531,Q85,.)*"8"A.4,Q8" 5.63 L 6s*"
1.4831,@N; N,\al p,BFE,h,0p,2."§*3//§"],8"4,8-4.6,H, " 7. *.1/5,Q.6. #6.8¢.4,Q8" OI1,
WAFL7,(-,.)#68*45,8"4,6.59.68¢6(/,85,2(569 ., * ("46(/,\O1 I, UNTP, 4955(/9.4,8" @NEXJ,=" .,

* 547 ."Q.6. (x4 4,-(6,W=%?&0OW,84,$"#.698/5,>_#Q. ."",0H,8"4,0c, " #§1.,2 (55,4
Protocol for circadian rhythm activity

Wash with PBS Collect cells

l l

Time l l I I | » Extract RNA
| 24h [2n] 120 | 4n |
Serum-free medium T
Serum-rich Collect cells
medium

SSGH) @AM ¥ 5% . 1.85% 26.5. " 188", (-, 26 (H(* (/5,- (6,*$6*8438" 6" +5" 1, 8*#508+),

BRBRACE20""2S3SU T H #(5("" (WELT / 28 L#  VHSHTO) L/ $) Q" P$" #i2 +V (+ Ui
=(#8/,WC 1, Q85,.)#68*¢.4,-6(L, 2 808=,*.//5,Q"$*",2.6- (6L . 4,85, BIBRAA, 4.5%65> . 4),
=" AL )26.558(.9./5,Q.6., " (BLBZ. A (A" . *(66.52( 148" A, 188" /.9, /1="". 2681 .6,

5.?3."*.5,86.,5"(Q",$",3", B,



3",7%0B,E.?3."*.5,(-,26$1 .65\"31.8"],35.4,§",6. 8/ L ., 738" 58459 . ,&OWI,

3")GA(k 7)5U0)4 <@ HO#Q0_E 4(0IC ak

B(6Q84, ODOD=00DO000DOD 1DO,

n$8HE-"L
W.9.65., OD=000!D==DD=D 10D !=D00D=DO-=,
B(6Q864, OD=0DDDI=1111=DIIQID,

293,04
W.9.65., DD 1D=001D=====D0!=0,
B(6Q864, 1DO!DO!D0O0=0DD====,

>*704

W.9.65., 0=00=00=001=1DOO0! I D=,

BRBRADES (" ($H(SQ" A 4" VS

@848,86.,.)26.55.4,85, 1.8",98/3.5,8"4, 548”4864, 4. 981 ("", \E@], (-, 8¢,/.85%,4"6. .,
§4.2."4.", )2.651."5, \"nb]J, ESA"$-$%8"* ., Q85, 8"8/+Z.4, >+, (".4Q8+, 8"8/+585, (-,
98688"*.,8"4,@3""" .4 5,1.3/#2/ . *(128685("" £.5¢,>+ 1 CX ™~ 11,1, 2498/3.,(-,0,", 11OV,
00,",1312,Q.6.,*("'554..6. 4, 54BH5H*8//+ 5SA"$-6%8"* 1,

!

! &%



7" (M2 . <FO3<i16—i—4</ F<<456i
BRCRAL7)@SUSH" ) VA<Q) QRHSHGL

086*8438" %/ (*S5,86., >3 (/ (AS*8/, L (/. *3/86, (5*3//8#(6,4" 84, A. " 68%. 6 +4" 1.5, (-,Hd, "),
=t RERASE" 27 (L. 6. B5 A (AT L A8 BT LR § T L SHRT . LS5+, 2 +58(/ (A+,
8"4,>."89$(6, (-, /39%"A, (6A8"$51P,8"4, 85, *("#6(//.4,>+,8, L.(/.*3/86, 151 .S . 28" A, 5+5¢. 1.,
%[44 . *$6+8488" */(*S,"3*/.35 \EOC]P, (4" .6Q85. 6.-.66.4,4(,85,4" ., 1.85¢.6,(6,(6.,*/(*S,
= S6*BAS8" */(*S,"3*/.35.45,/(*8H. 48" 4 . 8"H.68(6,"+2(4" 8/821.35,(- 4" . >688"),=" ., 1 85¢.6,
*/(*S,6.%.9.5, .)4.6"8/, [A™H, *3.5, -6(L, #"., ."9%6 (" L. "¥, 988, 7., (24*,"".69.,8"4, 35.5,
Gt 6% BSA"B/5 4( 5+ "6 ("2 £7 . $"4. 2. 4.2 662" 68/ 4/ (FS5 " (4" .6,> (4+,(6AB"5/3S..,
£ /59.60,584" 4P, /3"ABP, " .86#,8"4 555", tajull,

= 558" 85,.)2(5. 4 4(A8-.6. ", "% (" L. 48/ 541.3/5,84,4%-- 6. "4 4815, (- 47 . 48+,
15,8,6.53/,8" ., 5S8"5, 268186+, 43¢+,55,#(,5"8./4,4" ., >(4+,-6(L, 9863550, 2 ($5("'5P, 2" +56*8)/,
45831850, 8"'4, 3/46898(/ .4, 6843815("", tchul, [ *8/.,4" ., 555", 95,8, 26(+. *#59., (6A8"7, 8, $5, 8/5(,
$1.2(6¢8"H,4" 8% 8¢, 1834885, 845, (Q"" §"4 . A6SH+),DS9. " #* . "SA" A6 Q" 688.5, (~,5S8" * . //5P4" .,
5S§",S. . 25,85, 84, ABSE+, >+, 8,0868. 4+, (-, 1. *"8"S5 L5, 8 %/348"A, * I/, *+*/ 6. A3/BK("), =" .,
@CUY, 6.28360, *".*S2(5"4, 8"4, 82(24(5%5, B*15985.5, 8446.55, #* ., 6(/., (-, *86.A89.65, §",
185488 S A 47 . §H. AGSH, (- AT H5%,$"- (BLBIS(",$" 47 ., 5SS, teOCHI, 15,8,6.53/4, 845, " (¢,
53626955"'A, £ B¢, 47 ., *$6%B4$8" */(*SP, 8", (/4, .9(/3H(""86+, 5+5¢. 1, 4" 8%, 84Y3545, (6A8"$5:L8/,
27 +58(/ (A+#(,4336"8/, %" 8"A.5,*835..4,>+, ; 864755 6 (8H("P, 8-~ . *45,584"" 3" <4 ("'5),

=" *6%8488" A."., .)26.558(""5, ("', =808=,*.//5,Q.6.,"9.56A84.4),, = 808=,*_//5,
Q.6.,#.8¢.4,Q%", 011, uAFL7, .)#68*5n el p, ;£X =P, ;#X =P, el p, N.X 2P, N.X =P, 8%.4("".,

84, 14X 1*,-(6, 1P,0H,8"4,0c, * \>$GH) QLAA]), =" . ,6.53/45,5" (Q.4,£" 8 4" . 8% (., . )#68*%,



BOA™S-6%8" 1+, §"*6.85.4,8" ., .)26.558("", (-, */(*S,A." .5, >*70,8", = 808=,*.//5,8-¢.6,844%("",
(-,8*.4(".,.)#68*¢ 8¢, 0H, "P,Q"/., 29$,0,0Q85,4$52/8+. 4,/ .55 8*#9 .1, =" . (4" .6,. ) #68*5,Q.6.,
/.55,8%89. (" >(#" >*70,8"4,29$,0,A. " .51, 1 +* (648" A F(*$6+8438" A." ... ) 26.555(""P,8* (",

.)#68*#,085,*" (5." - (6,-364" .6,85 (/8" (-,8*#9. *(12(3"45),
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i
SIGH)@ AA 86(E*K9., - %5, (-, L& "($)*+,+U%), /.89.5, )85, (', *$6*8438", A.".,
.)26.558(",8", = 808=,*_//5), 1-4.6,H, " 5.631,5" (*SP,#" ., =808=,*.//5,Q.6. .8¢.4, Q8" 1 4
"($)*+,+-9%), . )68*5,\O1 1, pAFL 7Y, 0.//5,8" " Q.6., * (/] .*4.4, - (6, W=4?&OW, 8¢, §""#. 698/5,
>.4Q.." OH,8"4,0c, *, 81.,2(3"#5), D.", .)26.55(", (-, \1], 29$,, 8"4,\=], >*70, Q.6.,
" (6L8/5Z.4,4(, 12888 A" .,.) 26,555 ("), @818,86.,26.5.4.4,85 4 . 18" +,E@n," n,b,

0,2,",1110,00,2,",lla,*(1286.4,Q8" #" ., *("'#%(/,A6(32),



BRCRBL/ +BUSQ" %/ OU*OH#A#(HOTIA8'6 78/2) ()-52/8 . Y() " Qi
=", %" 1848/, 26(2.68.5, (-, .B*", .)#68*%, Q.6.,8"9.56A8¢. 4, >+ 2.6-(6LS"A, - &70,
8"'8/+585, 1 /4" (3A", 1. (5%, .)#68*45,6.53/4.4,$",551.8/86, - &70, *"6(184(A68L, \>$GH) @i ABY?,

8% (. 8”4, JEX 1%, )i68*4,5" (Q.4,48--.6." **6(LBH(A682"$*,26(-$/ .51,

; f‘ @A)
- ®
- ©

: j‘ (D)
- ®

:  \ (F)

>$GH) QAB, = &70,*"6(L8#(A68L,(-,.8*",.)#68*¢, (-, 1 4" ($)*+,+-%*),/.89.5\@ ¥ @,5.4,8¢ #,,
HKI,"1],\1],elp, ;EX =, )68*#,\=], s#X 7, . )#68*9,\/],e 1P, N. X 7, .)#68*# \ =], N. X =

D8N L ],8% 4., )H68*D,8"4\>], s X N *, . )#68*H),



=(4.5.608"8¢. 47 5.%("486+, 148> (/5. 55" 47 ... )#68550,8,"$A "2 6- (618" *. /7384,
**6(L8H(ABB2 S, 1.4 (4,*(32/.4, Q8" G, Q85, 2.6-(61 .4, Q8" 5484864, 2" . " (/5*, 8"4,

-189 ("' (84,*(1.2(3"45\>§GH) @ACY,,

Gallic acid

Protocatechuic acid

4-Hydroxybenzoic acid

Quercetin

Luteolin

Kaempferol

Apigenin

!

>$GH)@IAC, = &70,*"6( L84(ABSL, (-,548"'4864,2" " (/$* *(12(3"45,@ 1 @,5.4,8¢,#,n,Hk1," 1,



T'H.6.58 A, £ 8% #("., .)#68*¢, 4. 1 ("'5¢68¢.4,5.9.68/, 2.855, Q8" £, 6.4. """,
81.5,4(,>., "86L(""SZ.4,8", ., -(//(QS"A, 58" 4864, * (1.2 (3" 458, AB//S*, 8*34, \jIOKO, 15"]p,
26(#(*84.*"35*,8%34,\0bI0eb, 18" Jp,db" +46()+>."Z($*,8*34,\0cll e, 18", 73.6%. 4" \HHJj aa,

1$"]p/3¢. (/5 \Hbic e, 1$"]P,S8. 1.2-.6(/,\HdIcO1,1.$"]p,8"4,82%A."'$" \Hdljike, 18"]J,,

2
(A) |

3 | 7;‘ l/

>$GH)@AD L], - &70,*"6(L8#(A68L,(-4".,1 ; \@ V@ 5.4 884, HKI, " L]E.9." *(12(3"45,
Q.6.,26(2(5.4,>+* (12868 A4 .$6,6.4."18(" 1. 8"4,G ™ 8>5(6248("" 52.*#68I\=],0" . 18/,
5#63%#36., (-, 584864, *(12(3"45n, AB//S*, 8%%4, \AJP, 26(4(*8%.**3%*, 8%34, \BJp, di

"HAG()+>. " Z(5*,8%84 \CIP, /3¢ (/8" \JJP, 23 6% 8" \K]P,829A. "$" \AM]P,8"4,58. 1.2-.6(/,\AA]),



BACACE—0(8) USH" (SORHOTI(O(" % +@HOMQIQOH(B# (i

=t RS2 (U85S T 5 Q854 5,618 4,>+,8,1 (45-5.4,B(/$HOS(*8/4.3,
147 (4, 358" A, AB//S*, 8%54, 85, #* . 548"A864), =" ., 8>5(6>8"*., 08/3.5, (485" .4, 8¢, 4%--.6."%,
x(x 681 ("'S, (-, AB/IS*, 8%84, Q.6.,35.4,-(6, 4" ., *("5#63*8("", (-, *B/$>684("", *369.J, =48/,
27 U8 O (AT 685,085, *8/%3/8# . 4,-6(L 47 . 6.A6.555("",. 23815 (", (-, *8/5>684 (",
*369., \+, n, 1J10b0), h, 0J00bjP, W, n, 1jed], 84, .)26.55.4, 85, uA, AB//$*, 8%34, . 23598/. "5,

\D¥:],2.6,18//SA68,(-, ¥ s \PA,D T ;f1A,.)#68*4]J,

3
AZ.S .
g 2 e
@ 0. y=0.0131x+1.1139
........... .
815 Y o
: I S
0 .
E 1| ®
0
<
0.5
0
0 20 40 60 80 100 0
Concentration (pug/mL)

>$GH) GLAE, D8//$*,8%54, 548" 4864, *8/5>684 (" *369.. - (6,47 ., 238" #5- 588 (", (- 4(#8/,2" . (/$*,

*("E,

=8/, 27 . (/8%, * (""", 9813, (-, ¥ 5, Q85, kbiab+blIH, pA, DY 1A, .)#68*¢, Q85,
(488" .40, T" 4" ., 26.98(35, 6.2 (645, 1.8"+, 8*#9., *(12(3"45, "89.,>.." $5(/84.4, 6 (L, 1.4

" ($)*+,+-%*),5..45,8"4,5¢. 15,53*",85,23.6*.#"P,/3#. (/§"'P,82%A."'$""P,8""4,S8. 1.2-.6(/, tdOu),

! &t



="_,8"#5()$48"4,6.52("'5., (-, 2" ."" (/$*,*(12(3"45,9865.5,6. 1.86S8>/+P,4.2. " 45" A, (", £" . %6,
**_ 1$*8/, 5463*36., tchu, T, 84485 ("7, 4™ .6., 1.8+, >.,5(L.,$".6-.6."*., 6856"A, -6(L, (4.6,
w1848/ *(12("."15,26.5. " 8" 47 ., ¥ 1P,53*" 85,53A865,(6,85% (6>8*,8*$4, tcdul,

&

BRCRCAL#(SOYSP " #(4*O(B#(S" " %OTE " QA(0#B48Y () "Q(

BRCRCRAG— 77 O4" """ V&

148()$48"4,8*#59%+,(-, ¥ ;,085,4.4.61%".4>+@&& - -6. . ,684§*8/,5%89 . ""A$""A, 8558+,
8"4,85,6.43*8"A,2(Q.61Q85,4.4.618" .4,("" 4" ., >8585, (- #* .86, *("™*. "#6845( ", 26(9%4$"'A.al P,
§" >89 \TO4s],98/3.5P, (6,8, (#" .6,Q(645P,#" .,8 1 (3"4,6.?3%.4,4(,5*89."A. ,.al p,@&& =,
-6..,6848*8/5),=" .,684*8/,5%89."A"A, 8*#9%+, (-, ¥ ;,95,57 (Q",$", 3", 204CJ, 15*(6>$*,8*44,
\11],085,35.4,85,4" . 5t8"4864),=" . T04s,98/3.,(-, 1 1,Q85,Hlb,q, 1Jd,HAFL 71,7 (Q.6,684$*8/,
5*%89."AS""A,8*#508+,(6,8"#5() 948", 2 (#. "8/ 959" 4§*8%.4,>+,8,A6. 8%.6,7045,98/3.J,=" . 684§*8/,
5%89.""AS"A, 8*#50%8+, (-, ¥ 3, 18+,>.,43. #(,4".,26.5."%., (-, 2(/+2" ." (/$*,8"4, -189 (" (§45,
*(12(3"45,tcau,,

&/8"#>85.4,8"45()$48"45,86.,6.52(""56>/.,-(6,53226.558" A, (6,89 ($45"A " ., " . ABHS9..,
== %45, (-, ()$48159 . 5¢6.55), @&& = ,8558+,8 L (""A, 18"+, (£" .6,8558+5,%5, (**., (- " ., *("'9."$. ",
1.47(45- (6446188 AL . 8"#()$48"¢,2(h."#88/,(-,2/8"#5),=" ., 1 .£"8" (/$*,@&& = 5 (/3 (",
$5,6.43*.4,43. #(,#". A" 688 (", (-," (*'6848*8/5,Q" ", 8"#5() 948" ¢, * (1.2 (345, > (*'#85"$A,
"+46(A. A ("8H8"A, AB(325P,53* ", 85,-/89 ("' (845,84, 2" . (/5P,86.,26.5. ", tecul, ¥ 2864, -6( L,
8"46()$48"4, 26(2.645.50, -/89(" (845, 84, (4.6, 27 . (/$*5, 8/5(, .) "$>%, 5.9.68/, >§(/(A$*8/,

8*45085.5, 53**, 85, 8™ L5*6(>$8/7, 8"450%68/P, 8”4, 8"#6*8"* 6, tceu, =".5., S$(/(AS*8/, 8"4,



27 86:1.8* (/(AS*8/,8*489845.5,86.,3538//+,855(*$84 .4, Q8" £ .96,8>8/8¢+, (-, >8"" 48" A, 26(4.5""5,8"4,
-6..,684$*8/,5+89."AS""A, 26(2.64.5, teku,

BRCACABAL =3 <kl V4

15()$48"E, 85808+, 785, >. " 57 (Q", #(,$1.28*¢, 8, 9865+, (-, >$(B*159%#5.5, 53" 85,
QT $. """ AP, 8"4SHS"-/8 L LBH(""P, 84, "$A", >/((4, 26.5536.), =" ., ¥ F=E, 684%*8/, 5*89."A$"A,
8558+,26(984.5,8,6.4(),-3"*45("". 4,26 (4("" $("* -(6,3""548>/ .,-6.. . 6BAF*B/5P, Q" $*" $5,$1 268",
~(6, 548>8/525"A, *86L-3/, -6. ., 6B4*8/5, 8, £ ., >(4+], ="$5, 85, A.".68//+, 8*"$.9.4, >+ #8SH"A,
8498"48A. , (- 4" . -8*4,4"84,3"58>/. >/3.A6. .",  F=E,-6. . 684$*8/5,168"5- (61 #(,58>/. -6. .,
6848%8/5,>+,8%*  248""A8," +46(A." $("" -6(1L,8"H5()$48"45),T" £.61L5,(- 4" . 8"45()$48"4 8*4598+7,
BT 8>3/ B(, /888, , "+A6()+/,6848%8/5, (6,532.6()$4.,6848*8/5, "6 (3A" 8, 2" +55(/ (AS*8/,
85", (6,4"6(3A", ()$48H5("" $5,.98/384.4P, Q%" 8, "$A" $"4.) §"4$*815" A, 8, 5#6(""A, 8" 1() 948",
8*#50%+), =" ., Y F=E,8558+,"85,>. ."", Q84./+,35.4,(, 4.4.618". . 8"#5()$48"¢, *828*¢¢+, (-,
2/8", . )H68*45), F.*835., 8, $"9(/9.5, -8%6/+, *(1L(", .?23521.", 8"4, 26(43*., 238*S, 8"4,
6.2.848>/., (3¢*(L.5,T"4..47,8,6.% "4 §"4.6/8> (684(6+, * (L1 28685("", (-, (" .6,¢.%*"'$23.5,- 6,
45,6187 A8 ()$48", 2(4. 198/ - (3"4 4784 47 . @8&& 7,84, 1 F=E 8558+5,86. 4" .,.858.54 4(,
35.,8"4, 26(43*., 4", L (5, *("'5854. ", -$"48"A5, tcjul, =" ., VF=E, 8558+, $5, 2864$*3/86/+,
§1'%.6.56""A. 8", 2/8", . )#68*45,> . *835. 4" . 089./." At 8>5(624("",8¢,ebd," 1, /$15"8¢.5,* (/ (5,
§8.6-.6." . telu),

=" . 684$*8/,5%89. "AS"A, 8*#508+, (-, 1 F=E, Q.6.,-(3"4,4(,>., 2(5859. /+, *(66./8¢.4,
Q8™ 47 < (%688 (", (-, ¥ ;),T04s,98/3., (-7, ¥ 5,.98/384.4,8" 4795, 5¢34+,86.,5" (Q" §",

3", 20CI=".5. 4.5¢5,.98/38 .4 4" . 8585+, (-, ¥ 5 #(AC8E. 8”1 *6(" (6," +46(A." #(,@8& -,



84, 468"5- .6,8", ./.*46(", #(, VF=E™), ="_ 6.53/5,5" (Q.4,£"8 1 ;,26.5."5, 8"4()$48"%,
26(2.616.5,8" .. 1 4" (4(/(AS.5,.98/38¢.4),

3", 201C, 1 "#5()$48"H, 8* 4808+ (-, 1 ;,8"4,1 1),

<"U*0% —779%/ +4_uGhUOat 1=3<"%4/4_pGhHU O
I;, OHaJd,q,bale, eldic,g,acll,
118 Hlb,q, 1d, a0la,g,0lj,

~8/3.5,86. 4" .,89.68A., (- 6. .,6.2/58¢.5,0,E@,8"4,.)26.55.4.8" TO4s,5" ,MAF L 7),T0ss,

g >R 6+, * (. 16845 ( t(Lal pP,B,2(58%9. . * (6 (1),

BRCADS .. TIGQ(IOTEL - AOHHQAMANS'" , $%5(VIOTIO"" /" Q07

=" GO - (15, (., 1808=,% /18" . Q85,89 545A8H. 4, Q%" 48--.6. ",
(% "6815("", \Hia?, allp, OLIIP, HIJI, 874, d1II, WAFL7], -(6, Hd, ™7, 84, *.//, 9$8>$/8t+, Q85,
)88 4>+ N==,8558+], 15,5 (Q" $",>$GH)QAIP, 1 ; 484, (5" (Q,8"+ £ ()§*8+,32,4(,
8,% (. 684 (", (- 01 MAFL 7, 1% (. 4681 ("'5, (- H1,8"4,d 1 JAFL 77, 1 ; 4552/8+.4,86(3"4,
K, *.//,988>8/8+), =" .6.-(6.P, 8, *(""*."#681(", (-, d1, UAFL7,Q85, *("534.6.4, " ., "$A" .5,

*(r 681 (" - (6,-364 .6,. ) 266145,

! "W
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120
100
Kk
8
6
4
2
5 10 20 40

Control 2.5

Cell viability (%)
S (e (e [w]

(=]

Acetone extract (ug/mL)

>$GH) @t Al, O.//, 988>8/8#+, (-, 15, Q85, .98/38%.4, >+, bi\dP, a%4$1 .#"+/#"$8Z (/iHk+/THHP, ak
4527 "'+/4.468Z (/831 ,>6( 184 . \N==],8558+J, 2 808=,*.//5\0801% *.//5f1 7],Q.6.5. .44 §"4(,
8,JchQ.//,2/8%.,8"4,26.46.8%.4,Q8%", ¥ ; 8%, *(""*."#68#("'5, (-,H)aP,a?,0IP,HIP,8"4,d 1 ,uAfL7],
0.//,988>$/$#+,Q85,2..6- (61 . 4,>+,\N==],8558+),=" .,4848,86.,.)26.55.4,85,1 .8",0,EQ@, (-,84,

[.85EA"6. . $"4. 2.4, )2, 68 "5 8" . 8% AG(3200,00,2," 1]1a,*(1.286.4,Q%" 4" . *("#6(/,

A6(32),



BRCRES - TTAQ(S0TEL - $0#EFN=Ss#PHQAPEQ@?%OYIP"* (SW@tP" U™ G@k

=(4.4.618". 4., G~ F,§"4."58+,35.4,8" 47 . 8" 8/+585P,#" . * . /1,988>8/88+, (- 47 ., *. /15,
Q85,.)818".4,>+,G ™ F,$6684$845(*),0.//5,Q.6.,96684%8¢.4,Q8",G ~ F,84,bl, 1> 1%,-(6,01°P,
HIP,bIP,dIP,al,8"4,cl1,5.*),0.//,988>8/8#+,Q85, . 98/38%.4,>+,N==,8558+,8-#.6,86684%84 ("*,- (6,

Hd, "J,=".,5369$98/,68%., (-, =808=,*_//5,§",#".,G ~ F$6684$8#(**, Q85,§",8,#1 .%4.2."4."4,

18"".6,85,5" (Q",$",>$GH) @A,

120
100
* *
< 80 *
2
l.g 60
S
3 40 .
20 . * *
. H ==
0 sec 10 sec 20 sec 30 sec 40 sec 50 sec 60 sec
UVB (30 mJ/cm?, time)

>$GH)@IAT,0 ./, 988>8/%+, (-, = 8O8=* .//5$66848#.4,Q8%" .G ™ - (6,45-- .6. " 866848848 (" 481 .5,
- 808=,*.//5,Q.6.,5. .4.4,-(//(Q.4,>+$"*3>8(",-(6,Hd, "), = 808=, *.//5,Q.6.,$66848¢ .4,
Q8" bl LA+ LH, (-G~ F 4" . "p,*3/436.4,Q8" @N ; N,5.6314-6. .,1 .4$31L,-(6,Hd, "), ¥ -.6,Hd,
" 966848845("17, 47 ., * /], 988>8/5¢+, Q85, 1.8536.4, >+, N==, 8558+], =" ., 4848, 86., .)26.55.4, 85,

1.8",q,E@,(-,8%/.85¢,£76. . $"4.2."4. "¢, )2 681 "¥5 8", .8%" A6(3211,0,2,", 1110,*(1.286.4,

Q8™ 4" ., *(""#6(/,A6(32%



=" *.1/,536908/,68¢. (- #" ., =808=,*.//5,Q85,8>(3t kcp, - (6,G ~ Fis66843815 (", - (6,
01,5.%,8"4,ekp,-(6,H1,5.%1,G ™ F466843815("" 5" (Q.4,55A"8-8%8"4,6.43%48("" §" * . //,958>4/85+,
§,8" §". B8+ 4.2."4. ", 18" 6),="35P, 4" . §". 5%+ Q85,35.4, b1, 1A L% - (6,HI,5.% - 6,
(36,G F,4(5. $",8//,-368" .6,.)2.681L . 451, 7" #"$5,5¢34+7, ¥ ;,Q85,.98/38¢.4,-(6,85,26 (4. *#9.
-k () S.6BHT <+, *.1/5), &6.46.881. ", Q%", ¥, §%6.85.4, *.//, 988588+, (-, G FH
$6684$8¢.4, = 808=,*.//5,8¢ " . 4(5.,(- b, LA+ 1% -(6,H1 5. %),=" . *.//,988>8/8¢+ Q85,KHp,8"4,
cap 86 * (. #6815 (""5, (-, d 1 UAFL7 8" 4 Hia,MAF L 77.6.52. %49 . /+],=" 5. §.53/45 53AA . 5¢ 4" 8,

U 8>/ .44 ... 45, (-G FIS™43* .4, - 808=,*.//,4818A. \>$GH) BLAK]),



120

100 I
0

Control

Cell viability (%)
N o0
(=) S

IS
S

N
(=]

*
*
0 2.5 5 10 20 40

UVB (30 mJ/cm?, 20 sec) + AE (ug/mL)

>IGH) @k AK, &" (GEOS S+, (-, 2808=, *.//5, \OSOI*, *_//5f17], 26.46.8¢.4, Qs", 13, 8,
*(* 6818 ("5, (-, HiaP,a, 017, HIP,8"4,d 1, UAFL 7], ¥ -4.6,Hd, "D, ., *.//5,Q.6. 6684884 4, Q8"
G™F, \bl, 1A*1%], 8"4, *3/436.4, §", 5.6314-6. ., 1.4331, -(6, Hd, "J, O.//, 9$8>$/si+, Q85,
2.6-(61.4, >+, N==, 8558+], =" ., 4848, 86., .)26.55.4, 85, 1..8", q, E@, (-, 8%, /.85¢, £"6. .,
§4.2."4.",. )2, 68115 8", .8% " AB(32n,r,2," 1IIOP*(1.286.4,Q8" 4" ., ("H6.88.4,* ("6,

0,2, 1I0P,*(1.286.4,Q%" 4" .,G ™ *("6(/,A6(32),

BACRIL . TTAQ(IOTEL - IO#EFN=S$#PHQOPIGA#BEY* ) BHHSOHOTL/ 5\ SBUS6 5 <k #PL/ " HASCH

G F,6848845("", 2/8+5,8" $1.2(648™4,6(/.,$"", WXE, 26(43*$("", *(1286.4, Q%", " ("%
$6684584.4, *.//5), WXE, "89., 8, 6(/., $", #*., *.//3/86, SSA"8/$"A, 284" Q8+, (-, G ¥§"43* 4,
" +2.65. 53808+ 8-/ L LB ("1H6. /84, 4,6. 4" 55,84 <865 (A."§*,4.9. /(2" >+ 85" A 85,
85.%(""486+,1.55."A.61,0+%/(()+A."85.4HNOXgHH] 8"4,"$68*,()$4. 5+"#*85. SCXE] A. ",

.)26.558("",86., L. 438¢.4,>+,G ™ F4§"43* . 4,8"-/81 1 8#("",6.8%45(""5,8"4,558", * .//,82 (24 (585,



teOul, @("A, .4 8/), 6.2(6¢.4, #78%, 2" " (/8*, *(1.2(3"45, 84, -189(" (845, $5(/8¢.4, -6(L, 1.4
"($)*+,+%), 58.15, 5°(Q, 684$%8/, 5*89."AS"A, B*#O%+, §", 4., @&& =, 8558+, tdOw,
W*. 48" (584, 1,8"4, F,\i6%.62." (34,582(""$"'5], $5(/8¢. 4, -6( L, S.6" /5, (-, 1" 4SUSLT (<<%,
57 (Q.4, 1.(4.68¢., *+(H)8*, 2(4."*+,8"4, 8"#5()$48"¢, 8*89%+, teHul, =" .6.- (6.7, 6.43*8"A,
§1'%.6%_//3/86 WXE,A. " 6815 (" 8"4,8" "$>$5""A, OX gH,8" 4 SCXE, . ) 26.558("", 1.8+ 6.26.5.",8",
.- %489 . 5H68¢. A+,-(6,26.9."#5""A 485.85.5,-6(L,2" (+(48L8A.IW. 8/45L . 2&OW,8"'8/+545,Q85,
35.4,4(,.)818". 4. 8>8/8+ (- A.".,.)26.558("",(-,OXQHH,8"4 SCXEJ,&6.46. 841 . ", Q8" 1 5,
81,8, *(""*. #6848 ("", d1, PAFL7,53226.55. 4,7 ., . ) 26.558(C"", (-, OXgHH, Q" ", *(1.286.4, Q8"
(6. 88.4,% . //5,\>$GH) QAL L], =" ., AIWC 1 ,.)26.558 (", (-, SCXEP, *(1286.4,Q%" 4., " ("'}
#6.84.4,*("46(/,8-4.6,G ™ I, 966843815 ("'P, Q85,8""*6.85.4,§", 2 808=,*.//5],T" 4" ., 26.46. 841 . ",
AB(32, Q%" 1 3P, 8-4.6, G~ F, $6684888("", #” ., .)26.558("", (-, SCXE, Q85, 4(Q"6.A3/8#. 4P, 85,
5 (Q",$", >$GH)@kAL=], E.9.68/, 5¢345.5, *89.,5" (Q" 4" 8, G~ F, $66843815("", *(*'554.68>/+,
83AL."#5,>(¢", 26(4.8",8"4, LWC1,/.9./5, (-, SCXE, 8"4, OXglH), OXgiH, 8"4, SCXE, 86.
§1'-/81 1 8¢(6+, 26(43*45, #68AA.6.4, >+, .)4.6"8/, 8"4, ."A(A." (35, 5$1.3/$, 53*", 85, A6(Q#",
-8*# (659, #31L (6, 26(L (¢.655, 84, *+4(S$".5, tebul, =" 355, 1 5, *8", 2/8+,8,6(/., 5", *("#6(//s"A,
§'-/81. 1.84(6+,6.52("'5.5), G ™, $66848815("", 95, (BA4,4(,>.,8,2(4. "4, §43% .6, (-, *.//,4..84"),
TE.6"8/,*.1/,4.88",8/5(,S" (Q",85,82(24 (58, *8" > #68AA.6.4, >+ " ., 26(43*#$(", (-, WXE,
tedul,W.8/4$L ., 2&OW,8"8/+545,5" (Q.4,8"*6.85.4,.)26.558("" /.9./5, (-, *85285_4b,$"", G ~ F¥
§43% .4, 808=*.//5],86.46. 841 ."t,(-, 1 ; 53226.55. 44" . B2(24(#5* 4.84" §" .G~ F $668488¢. 4,
= 808=,*.//5,>+4(Q"6.A3/B#" A" .,.)26.558("/.9./,(~,*85285. b, \>$GH) BAL/T), = (Q.9.6,
"SAT .6, * ("% "H688("'5, \HIP, 8”4, d I, HAFL7], §"'4.6. 56" A+, 5" (Q.4, 8", §"*6.85.4, *85285 b,

A, )26.558(",/.9./,%(1286.4,4(, 00, HAFL7,43. 4(, " (6L .55, Q"$*" $5,8,4(5.,6.52("'5.,



27 (L., ) 2088 S A AT 8T SSH(, %8354, >+, "SAHA(58A.P, 85, Q. //, 85, 58 1.3/8H (", >+,
J(QUA(58A.Y, = (61.585,$5,8,6.4()44. 2.4 ", BAS" A, 26(*.55,/8"'S . 4 44" ., 26 (438", (-.-6. .,
684$%8/,52.%5.50,Q"$*" 86.,5"'-/81 1 8#(6+,6.52("'5.5,#"8¢, "89.,8,6(/.,$", " .36(4.A." 6819,
84, " . 36(26(H. *159., 288" Q8+,§", &86S8"5("" 5, 495.85., " . 36(>8(/(A+, teakekul, =" 35, " 5.,
6.53/45,53AA. 564784 1 5 26(E. 4. 447 . *.1[5,>+§" "$>$6"A *85285 b, 8*498# (" 56"+ . *85285.. 4

b,$5,4" . /854, .- . *#(6,%85285. $" 4" . 82 (2¢(555,28¢" Q8+,

LR



40

20

UVB (30 mJ/em?) + AE (pg/mL)

*k
| '
20

UVB (30 mJ/em?) + AE (ug/mL)
UVB (30 mJ/cm?) + AE (ug/mL)

10
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Control
control

a4 2 ® o < o2 2
-

— =) =) =)
(HAdVD/Z-X0D)
[9A9] uoIssaIdxo oAnR[OY

3.0
5
0
0.0

0.2

\n <

2.0
0.0

0.5

(9] — —
(HAdVO/SONY)
[9A9] uoIssa1dxs aAnR[OY

2.5

(Hadvo/g-ssedseo)
[9A9] uoISsaIdxo dATIR[OY




>$GH)GAL,D. " .,.)26.556(" §"" G ~ F1$668438¢. 4, - 808=*.//5), ¥ ;,085,844.4 #(, = 808=*.//5,
8"4,9"*3>8t.4,-(6,Hd, "1, =", *.//5,Q.6. $668488¢.4, Q8" b1, 1A 1% G~ F,8"4,*3/436.4,Q8¢",
5.6314-6..,1.483L,-(6,Hd, "), =" A.".,.)26.558("", Q85, 1 . 8536.4, >+ W=k?&OWJ,\1] A." .,
.)26.558("" /9.1, (-, OXgHHP\=] SCXEP,8"4,\/],*85285. 4b),=" . 4848,86.,.)26.55.4,85,1 .8",
Q,E@, (-,84,/.85¢,476... $"4.2."4. ", ) 2. 651, "45,8", .8*" AG(321,r,2," 171 0P, *(1286.4,Q8",

4 UG 88,4, (1H5(n,00,2," 1018, (1.286.4, Q8" £ . .G X (#6(/,A6(32),



7123iNi/56/0F<4564

T 4785 5434495.9. " 2" " (/8% * (L2 (3" 45 AB//S* 8*$4k AaP 26 (4(*8H. * " 35* 8*$44 Bap dlf
"HAG()+>. "7 (S, 8*84L_CaP, 23.6%. 48" Jab, /3¢, (/8" KaP, B28A."$"h_AMP,8"4,S8.1.2- 6(/k_Aha,
Q.6.,$4."8-5.4,>+ = &701,="$55¢34+,4. 1 (""5¢68¢.4,- (6,47 . -$65¢ 481 . 4784, 1 ;,"84,2(4. 158/,
8"#5()$48", 26(2.645.5,8"4, 8" " $>8.4, G~ FIS"43% .4, 2" (F(HO S+, Q §*", 085,9.68-5.4, >+,
N==,8558+),G ™ F,$6684$8# ("', \b 1, LAf*1%] - (6,01%C 1 5. % (*"45,55A"$-$*8""4/+,6.43% .4, = 808=,
*_[1,988>8/8+,8-¢.6,Hd, " §"*3>88(", ¥ 3,6.43%.4,WXE,A.".68#8(",8"4,4(Q"6.A3/8¢.4,4" .,
.)26.558("", (-, OXQH, 84, SCXE, §*, G~ Fi$6684384.4, = 808=, *.//5), T¢, 8/5(, 4.%6.85.4, 4" .,
82(2¢ (8%, *./1,4.8477,Q 8", "84,>. " $4."15-8.4,>+,8,4(Q"46.A3/8¢.4,/.9./,(-,*85285. b §",
G ™ FU$66848¢.4, = 808=,*.//5), = (Q.9.60, /+"*(@)iC,5¢348.5, (" £ ., $5(/BH(", (-, 4" .,8*49 .,
£(L2("."45,(- 1 5 8" 44" .96,558" 26k *8(" ("G Fh#6.84.4,2808=*.//55" (3/4,>. *8665.4,

(3t



/9173 _2iCi
7)0(BQ(SWE - TIEQ(IOTET +@#0%Qk/ OU*OH#PHOTEL QB (084 - Y() " Q0TS

4% 858'678/2)()-52/00" WAHOHFEN=S$))""P$" (BPYOHU"#4 - @) ($#OQV(@%

(4



7")(4[146325-F /34560

=" . .G FP,8,/86A.,286%, (- 4" .,5(/86,G ~P,95,5".--. %489, $", 2. " 4681 A §"E( 4" ., 4. .2,
5SS, /8+ .60, * (Q.9. 67, &, 28645%3/86/+,§"-/3. " 5 4" ., . 284 615, \¢" . 588" 5,532.6-5*$8/,/8+.6,
Qr§**, L (5H/+,*(1L2685.5, (-, S. 684" (*+.5], tejul,=" . 6.8*#9., ()+A.",52.%$.5 \WXE]P,53*",
85, 2.6()+/, 684$*8/5p, *+46()+/, 6845*8/5, 8*459., 26.*365(65, 5(*8//.4, 58"Al.#, ()+A.", 8"4,
532.6()$4.,684*8/50,53*" WXE, *(3/4,848*S,* .//3/86, (648" .//.5,85,Q.//,85,*.//5,1 . 1>68" .,
*g358"A, (¢, ("/+, 47, 4BLBA., §", (6A8" /1., >34, 8/5(, 15284, 2.6()$48H ("), =" .6.,86., £76. .,
*(5.23."%.5, (-, G™F, $6684$85("", (-, =808=J, BSGo#/+, #*., AG(QE", (-, 254186684984
42,708 WXEP5.*("4/+, 4.8 . (-,5355.23. " % /], 1. 1 >68" ., -/354%4+7,8"4, 1854+ #* .,
L$C* (14688/, 1. 168" ., 4. 2(/865Z845 ("), N (6. (9.6°,5(/86,6843818("" 35, (", (-4 . $1.2(648",
-8*4(65, 2(¢."198//+,*8358""A, 555", 485.85.5,8"4, 52 . *$8/5Z .4, . 28" ./$3L, tk1u), O ("'5.23. "¢+,
B* +4.%6.85. §468% .//3/86WXE,/.9. /54" 8% LA™ >. #. 2(Q.6-3/ 54684 . A+ - (64" . 26 (. *#8(",
(558" ABL8A.J,X9.6,4" . 285¢+.865P 4" . 4.9./(2L. "¢, (-,"8¢368/ * (1 2(3"45,8"4,-/189 (** (445,
\F8" >, A" 68//+,-(3"4,8" -63%57,0. A 48>/ P AG. . #.8.6.4,Q8" 7,8 4,8,9865. 4+, (- >$(/ (AS8/,
8*085.5, /55, 8"9()$485(""], *89.,468Q" 8. (", HA"S-5+8"4/+ 85, 26.9. 459, 8A."#5, - (6,
-SA™#5" A, BASS"'5H, G ~ S 43*. 4,554 48L8A. 998,5+89 . "AS" A WXE, tkOHKHu),

T /4" ()B4 ., 26(H 4189, .- ¥, (-, 8 H(" ., .)#68*4,-6(L, 1 4" ($)*+,+-%),/.89.5,
("',G "~ F$668438¢. 4, - 808=,* .//5), = (Q.9.67,8,95," (+,3"S" (Q" 4" . ,8*#9. , *(12(3"45,-6 (1,
g% 4("., . )#68%4), 0366. "4+, Q., $5(/8¢.4, #* ., *(L12("."45, 8" 4, §"0. 58A8¢. 4, £ ., 26(¢.*459.,
=%, (-, G ™ F$668438¢ .4, (", = 808=* //5],

!



7" (4. \7 .24 6310k
CRBRAL ™ ™ ()" i #Pi<" U0k
7.89.5,(-, V4" ($)*+,+U*),Q.6., *(//. *.4,-6(L,<8"*"8"8>365, &6(98"* .P, =" 8%/8" 4P,
§ 73", HI10j,8"4,83¢" . "#5*84.4,>+ N6J,W8#8"8*" 83, E3¢7$1.80,8,58--, (-, B(6.5¢6+, 0. "4.6,8",
<8"*"8"8>368),=". 5811.2/.,Q85,465.4,3"4.6,4" . 5"84. -(6,-(36,48+5,8" 44" " AG(3"4,8"4( 8,

-§.,2(Q4.6),,

CRBRBL/ +@UISQ" M #PE) 0" GO ik

=T, 5#8UA864, 27."(/S%, *(L2(3"45, \KJh.28%85.*"$"7, AS//S*, 8%%4, 84, di
"+46()+>."Z($* 8*$4,Q.6.,236%"85.4,-6( 1, [ 85(,&36.,0" . 1$*8/,T"435465.5\X5858!,/828"],
13.6%.45", 8"4, /3t (/$", Q.6., 236%"85.4, -6(L, ESALSK T /466" \EH), 7 (385, NIXP, GE 1),
&O(H(*BE. %" 3%*, 8*$4P, SB.1.2-.6(/P, 8”4, 828A."S", Q.6., 236*785.4, -6(1, =(S+(, 0" . 15*8/,
T"43546+, \=(S+(?, 7828"]), =70, 58/5*8, A./, Cl, Buso, 2/8¢.5, Q.6., 236*"85.4, -6(L, N.6*S,
\@861.584#, D.618"+]1, L.4"8" (/14 \O@-X@4h-], 8"4, *"/(6(-(614% \O@O/-¥%4], Q.6.,
236%85.4,-6(1,081L>634A. T5(£(2.,78>(684(63.5\ 1 "4(9.6°,N 17, GE 1],B(6,.)#68*#("" 8"4,
(/31" *"6(L8H(A682" +R,58/5*8,A./\ [ 8S(A./,OH1 17,2(6. 5Z..,d,"" 1P, 2864*/. 4881 .# .6, ealt
Oa,ud]),=". 5(/9. 450, " . )8" .p,45*"/(6(L .4"8" . \@ONIJP, . £"+/,8* 484, \ ;X 1] 8* 4("".},
1478 (AN X 2 ]P, 78" (/\ 36X 21,874,481 4" +/,53/-O$4. \@NEX],Q.6.,236**85.4,-6( 1,

[85(,&36.,0" . 1§*8/,T"435¢65.5,\X5858°,/828"]),



CRBRCEL A" VHSHIOTA(+B4" QB(OH#BIBY () ""Q(¢, VIO /5— 1 —§ = <bA35>{

=", 2(Q.6.4,1.4" ($)*++%*),/.89.5\01 1, 1.A],Q85,.)#68*¢.4,>+5("$815 (", Q8" 0a,
17,(- 8% 4" ~(6,c1,18" 8tal-0),=".,.)#68%.4,5(/34("",Q85,-5/¢.6.4,8"4 4" .",.982(68¢.4,
3"4.6,6.43%.4,26.5536.1,=" ., 8% .4(""., . )#68*4, Q85, 26.286.4,5", 1 .4"8" (/, £, * ("*. 16845 (",
al 1,227 $,Q85,-8/¢.6.4,4Q8*. #"6(3A" N§//$2(6., LIHI,uL,&=B 5 -8/4.65,\N$//. )¥7DP,A828" ),
=".,.)2.661."45,Q.6.,2.6-(61.4,(",8", VAY/."#,0Hj I E.66.5,G&70,5+5¢. 1,.23522.4, Q%"
8,0Hj 1,2" (4(43(4.,8668+,4.4.%4(6,\@ 1 @],\ 1 AS/.""t,=.*""" (/(AS.5P,E8"'#8,0/868°,0 1P, GE 1],
*(32/.4,4(,8", 1 ASl."t,cada, H=XB, " +>6$4,1.855,52. 46 (L . 4.6 \NE], Q8" 8,438/,./ .46 (5268+,
$CSZ88("" \ s ET].5(36*. - (6,551.3/48" . (35,5268+8"A,(-,8,1.855,6.-.6."*. 5(/34(" 4"8¢,."8>/ .4,
* (453 (35,%8/5>6845 (", (- 4.4.*¢.4,98,98/3.5,Q85,35.4,- (6,4" . 8"8/+545, (- " . 5812/ .5),=" .,
*(/31.",Q85,8,&(6(5" .//,0H1, ; OYOOK\HIO,$,01 1,117 Hle juL]p, VAS. "= %" (/(AS. 5P, E8"$8,
0/868?,0 1P, GE 1]3,=" . ,A6845."¢,5+5¢. 1, (-, 110, - (618*,8*34.$" Q8¢.6,\5(/9. ", 1],8"4,110p,
-(6L$*,8%54,8" 8% 4 ("'$168/. \5(/9.""#,F],85,-(//(Q5, 1¥H1, 18,01 p b jap,FnHI%Ha, 187, jap,

Fl,="_81.,-(6,6.%.238/5>6848("" #(,$"8#88/,* ("" 4848 (*'5,Q85,a, 18",



CRBRDE .. Y ()" QSO #PI4HO?"" (SOH

=", 2(Q4.6.4,1 4" ($)*+,+%%),/.89.5\HI 1, A,Q.6.,.)#68*¢.4, >+ 8 5("$*8¢(6,>84" 8,
al-0, Q%", 8% #("., (36, 81.5,\d, 77, d, 1.5, cl, 18", .8%"]), =", 8*.#(""., .)4#68*4, Q85,
.982(684.4,3"4.6,6.43% .4,26.5536.9,355""A, 8,6 (486+,98*33 1. 982 (68#(6,8%,da- O #(AS9. jiajH,

AB* (., )H#68*4\ ; &7n,. )#68*#8 (", +$./4,Q85,dIkp]),

Dried and powdered leave of E. phaseoloides (200 g)

Acetone extract

Crude acetone extract
(9.592 g)

SIGH) GIBM,&S. 286845 (", (-, 8% £("" ., )#68*E, (-, 14" ($)*+,+-%*),/.89.5,




=", 8% 5("., .)#68%H, Q85,*"6(L84(A682" .4, (9.6,8,58/5*8,A 1, * (/31" Q8" , AGB4S. ",
EX TR "7 )8, 18)#36.,\ORJ,£(,0R1],8"4, " ."", ./3¢.4,Q%" 011 p,N.X 2, =70,8"8/+55,
4.4.%%.4,>+ $6684384"A, G ™ /SA™#, 8%, Had, " 1,8"4, bca, "' 1.7,8"4, 52+, 93538/5Z845 (""P,8", Q"+,
#*.,=70,2/8%.,Q85,5268+.4,Q8" 8"958/4. " +4. 53/-365* 6.8A."¢,8"4," 84,8401 1%0d 1-0P,Q.6.,

35.4, #(, *(/].*4, 5618/86, -68*4("'S, #(A.+" .6, >85.4, (**, 5518/86, Wi, 98/3.5J, , BS"8//+7, He,

53>-68*#5("'5,\; &7,04; &7, He],Q.6., (#6887, Q%" .8*" -68*("" >.§"A,8"8/+Z.4,>+, = &7 0],

>$GH) @BA, T5 (/88 (**,26(*.436. (-, ; &7,



B68*#(*", ;&7, HO, \dbJHd, 1A], Q85, 5.2868¢.4, >+, 58/$*8, A./, (2.", *(/31",
**6(1L84(A682"+,\N . X =R, @ONP, IR0, #(, O0j, 979], #(, A$9. , &, 53>-68*#5("'5, \HOKO, #(, HOKa],
E3>-68*#5("" HOkb,\bell d, 1 A],Q85,2365-5.4,>+ 26. 286849 =70 \8*.#("".R,"" . )8" ., bRe, 9f9],
#(, (488" *(12(3"4,L,\1icH, 1A]),

C.)#, -68*5(", ;&7, HH, \KbJHKk, LA], Q85, -68*15("'8¢.4, >+, 5§/$*8, A./, *(/31",

"6 (L8H(ABB2" +,./34.4,Q%" 8% £ R "4" .)8" . \ORj 4(,OR1,9f0], 1.8)#36. #(,8--(64,*(12(3"4,

C\cJ10, LA],

>$GH)@4BB, T5(/8#("",26(*.436. (-, ; &7,H0,8"4, ; &7 HH,



B68*#5("", ; &7,Hb, \bbalk, 1A], Q85,53>. *#.4,#(,N&70,5+5¢.1,\ ; &070P, M8 18Z."",
X58587,1828"],8"4, . /3.4, Q%" , X 1*R, """ .)8" . A684S. "4, \1R0,#(, ORI, 9f0],8"4,#*." Ol I p,
N.X = #(, (488", .5A",53>-68*#8(""5,\HDHO, £, HOUK]J, =" ., 2368-8*BH (", (-4 . -68*1$("", ; &7HDP,
53>-68*#5("", Hbld, \HClja, LAJP, $, Q85?, -8654/+7,/(845""A,#(,26. 2868159 ., =70, 358""A,8* #("".R, "
".)8" . \HRb,9f9] £(, (485" 55),53>453>-68*45("'5),=" . ,5.* ("'4,53>453>-68*4(""5, \HodkHr, Hlbd,
1A],Q85,2368-5.4,>+,358"A, =70,\8* #("".R,"%" . )8" P, HRb, 9f9] #(,8-- (64, *(12(3"4, 1\ llaa,
LAY, ="."7,53>-68*#("", Hotka, \delHe, LA], Q85, -36" .6, 2364-5.4, >+, 26.2868#9., =70, 355" A,
8% .#("".R, """ .)8"., \HRb, 90], #(, 8--(64, ¥Q(, *(12(3"45, C, \Hlje, 1A], 8"4, AM, \OIbH, LAJ?,
6.52.%#89./+],=" .,5.9."#" 53>-68*#5("", \eHlba, 1A], Q85, -36¢" .6,2368-5.4, >+,58/$*8,A./, (2.",
*(/31", *"6(L8H(A6B2™+, ./3t.4, Q8", N.X R, @ON, \IRO, #(, ORj, 9f9], #(, 8--(64, 236.,

*(12(3"4,L,\eJc0, 1A],v, 1.8S5"A,8,4(#8/, (-, kIHb, LA,-(6,*(12(3"4,L),

>$GH)@4BC, T5(/8#("",26(*. 436., (-, 3 &7, Hb,



;&7,Hd, \Ojaldl, 1A], Q85,53>V.*4.4, #(, N&70, 5+5¢. 1, \FGO = 17, W.9.6./$5, &6.2,
£363-$+8H5("", E+5¢. 1P, EQSZ.6/8"4], * (""" *4.4, Q%", *(/31"5, (-, 58/$*8, A./, 185" .4, Q8"
N. X =R, @ON,\IR0,(,OR1,9f9] £(, (>#85",-(36,53>-68*5("'5, \HAIHO, #(, Haldl]), =" . ,53>-68*15 (",
Halib, \aHib 1, 1LA], Q85, 2365-5.4, >+, 26.28689., =70, \N. X =R, @ONP, ORj, 9f9], #(, 8--(64,
*(1.2(3"4,B,\0HI00, 1A]J,,

- &7, He, \Hbkelkb, 1.A], Q85,2365-5.4, 35" A, FGO =T, N&70,5+5¢. 1, * (""" *4.4, Q8"
*(/31"5, (-, 58/$*8,A./,28*S..4,Q%",@ON,8"4,-/85" .4,Q"$.,N. X =R, @ON,A6848. ", \ 170, #(,
ORI, 9F9], #(, (485", -$9., 53>-68*15("'5, 8"4, 236., *(1.2(3"4, E, \cJKK, 1AJJ, &368-8*8#5 (", 84,
$5(/88C", (-, 8//,*(12(3"45,86.,531.1.8652.4,8", >$GH) @kBASBDI, T**, 531 1.86+7, 8,448/, (-,55),

*(12(3"45,Q.6. $5(/8¢. 47, (- Q"$*"P,-(36,Q.6.,/89 ("' (84,4 (1 2(3"45,8"4,4Q(,2" . " (/$*,8*$4,

*(1.2(3"45),

>$GH) GUBD, T (/845 (", 26 (*. 436., (-, ; &7,Hd,8"4, ; &7 He,



CRBREA<()HQ(H) Bk - PHQSP"* (SOAOTIAH0?" (BPL/ OU*OH#PY

=, $5(/84.4, *(12(3"45, Q.6., $4."4-5.4, >+, 1 .85368"A, £*., "3*/.86, 1BA".#*,
6.5C"8"*., \CNW], 52.*#6(5*(2+n, 1855, 52.*#6(L.#6+, \NE], #(, 4.8.618"., #*.%6, (".v
481."58("8/\0@],- (64" ., ./3*$4815 (", (~,4" .86, 1 (/. *3/86,5463*#36.. 57, 1 (/. *3/86,Q . $A"#5,8"4,
(215%8/,6(488("'5,6.52. %449, /+) T 47 ., 1. 8536. 1. "%, (- " . CNW,52. 46 (5% (24,4 = %,8"4 & O,
52.%468,Q.6., (>#85".4,-6(L,8", CNW,52. *#6( L .£.6,\F63S.6, @WgH,c 1 In, F63S .6, @8/("'$*5,
F§//.68%8, N TP, GE 1], 8¢, 6( (L, #.1.2.68436., Q8" , #651.4™+/58/8" ., \=NE], 85, 8", §""4.6"8/,
5484864, (-, 7., *". 1$%8/, 5"$-450, 84, 0@-X@, (6, 0QO/-, 85, 4555(/9%"A, 5(/9." 5, Q*S/.,
;TfB 1 FYNIE, Q85, 2.6-(61.4, (", "NE, el 1, NE8#(", 1855, 52.*6(L.#.6,\*; X7, =(S+(,
7828")), X248/, 6(84("'5, Q.6., 1..8536.4, Q8" 8, "1 EOX, @T&bel, 2(/8651..£.6,\" 1 EOX?,

=(S+(P,"828"),,

CRBRIL/ @774/ H2(H) Bk

-318" 52("'#8" . (35/+, #68"'5-(61..4, S.688" (*+£.,\ 2808=], *.//5, Q.6., *3/436.4, §",
@3/>.**( 5, N (48-5.4, ;8A/. 5, 1.4331,\@N ; NJ, "$A", A/3*(5.,5322/.1."¢.4, Q%" , Ol p,
" 8H58*4508¢. 4,- .48/,>(95" . ,5.631,\BFE],8"4,01 1,GFL7,2."$*$//$"5¢6. 24( 1L +*$",8¢, be- O,

§",8,ap,0Xy, "31848-5.4,8"*3>84(6,

CRBRJL/V/(O(OYSQB(VaL " Vi
FS(8558+, (-, *+(#()$*,8*1508i+, Q85,2.6- (6L . 4,-"4<-4T+, >+ *8/(6$L .465*, 1 .4" (4, 4" 8¢,
1.8536.5, #7., 6.8%8(", (-, DWNCPQKASL 4" +/4"$8Z (/HHi+/THHPaMAS2 " +" +/468Z (/531 >6( L84,

\N==],>+, L8> (*'4688/,53**§"8%.,4. " +46(A."85.,=" .,N==,."4.65,*.//5,8"4,2855.5,§"#(,



BT LSO (1 4698P,84,95,6.43*% . 4,#(,486S,2362/ . \-(61.828" P, - (//(Q.4,>+,5(/3>8/52845 (", 8"4,
1.8536.1."%>+52_*#6(2" (#(1 .#6+,taekhakul,
2808=,*.//5,Q.6.,5..4.4,5"4(,JchQ.//,2/8.,8¢,8,4. 5%+ 0$01% *.//5f17,8"4,Q.6.,
§"*3>84.4, (9.6"$A¢, 8%, be-0,§", "31.$4%-5. 4,841 (52" .6., (-,ap, OXu, =" ."P,#" ., *.1/5,Q.6.,
#.84.4, Q8™ 8% #(""., )68, (6,95(/8¢.4, *(1.2(3"45, 8¢, 9865(35, * (*"*. "'#68$("'5, - (6, Hd, ™,
E3>5.23."#/+,01,u7, (-, N==,5(/3#("" \a, LAf17,§",2" (52"8¢.,>3--.6.4,58/5" .P, & FE], Q85,
844.4.4(,.8*",Q.//,8"4,$"*3>8%.4,-(6,8448$(*'8/,d,"J,=" ."'P,532.6""848""#,Q85,4$5*864 . 47,84,
dl, 1N, :O/M85(26(28"(/, \OI1, pu7], Q85, 844.4, £(, 4$55(/9., -(61828", *6+548/5], =" .,
8>5(6>8"*.,Q85,1.8536.4,8¢,ael," 1,358 A,N§*6(2/8%.,W.84.6,\SN86SP, FS(hW84P, = _6*3/.5P,
O 'P,GEJJ,0.//,9%8>$/8+,Q85,*8/*3/8¢.4,85,2.6%."#8A., (-,#" ., 988>8/8¢+, 1. . 8536.4,8", * (""#6 (/,
* //5,#6.8%.4,Q8%" @NEX,Q$" (34,581.2/.5,
="_,6.53/#5,Q.6.,26.5."4.4,85,".,2.6%_"48A ., (-,*.//,988>8/8¢+],0 . //,988>4/+,Q85,*8/*3/8¢. 4,

358" A" . - (/1(Q$"A,-(6L3/8R,

#$ __,-.,/04/01,2033% $

0_//,9$8>$/$#+,\p],n,#$%,__‘_”2_4/5_3’2033%, ’

O,

U1>5ael_, 85,4 855(6>8". 8tael,"1,(- 4. *("#6(/,Q.//\@NEX]),

15536 | 1345,85,4° . 855(6>8"*. 8t ael, "1, (- 4" . £.54Q.// \b .54 * (1 2(3"45),

CRBRKEFN=S$))""P$™* ($0#4
-808=*.//5,Q.6.,5..4.4.8"(,8,jCHQ.//,2/8¢. -(6,Hd," 8"4, 4" ."" 26.46.841 . "}, Q8"
4" #.568"A, *(1.2(3"45,84,9865(35, * (""*. "681("'5, - (6,Hd, * 8%, be-0,§", ap, O Xy, "31.$45-5. 4,

§'*3>8¢(6),=" . *.//5,Q.6.,085" .4,Q8" 2° (52"8¢. >3--.6.4,58/5" . \&FE],(". $1. 8"4,844 .4,

| )b



017, (- &FEJ, 1 -£.6,4"81,G ™ Fis668458:5(",Q.6.,.) 2(5.4,4(, 2808=*.//5\b IP,alP,8"4 0l I,
1191, G Fis66843815("", Q85, 2.6-(61.4, Q%™, FS(K75"S, 06(55/8S.6, \™§/>.6, 7(3>.6%,
FS(/8"S 5 F79,G ™~ F,0.4.)P,B68"*.]1,G ™ F,68498#("",5(36*.,Q85,8,-/3(6.5%.",/812,4"8,
LL$#.4,8",." .6A+2.8S 84 00H, 1), 1 -£.6,6. 1.(9.4,&FEP5.6314-6. . @N ; N,Q85,844.4,8"4(,
* [/5,8"4,Q.6. §"*3>8¢.4,-(6,Hd,"),0..//, 988>8/5¢+,Q85,.98/384 . 4,>+ Ni== 8558+],0..//,958>4/8#+,

(Q85,%8/*3/84.4,356"A " . .- (//(Q$"A,-(6L3/8R,

#34,... - JOHOL 208
"HSh _,-.,2-4/5-3,208%"

0.//,988>§/8#+\p],n ol

155ael_, 85,4 . 855(6>8" . 8tael,"1,(- 4. *("%6(/,Q.//\@NEX]),

15536 | 13a,85,4" . 855(6>8"*. 8t ael, "1, (- 4" . £.54Q.// \b.58 *(12(3"45)),



(A) Protocol for cytotoxicity activity (MTT assay)

Wash with PBS
Time | | | | , Absorbance was
| 24h [ 24h [ 24h [ read at 570 nm.
Pre-treatment with 10 pL of MTT 100 uL of 40 mM
testing compounds solution HCl-isopropanol

(B) Protocol for UVB-irraidation

Wash with PBS,
then add PBS
Time | | | |  Cell viability
| 24h | 24h | 24h | — (MTTassay)
Pre-treatment with ~ UVB irradiation Culture with
testing compounds serum-free

medium

SIGH)UBE, 1,5%* . 1.84*,26.5. 488", (-, 26 (4 C* (/5,-(6, = 808=,* . //5\ 1], *+(()§*$+,
\=],G ™ F$6684$81 (",

CRBRLS 5 OH#PS+@"7$#GAL%%"" V&

2808=, *.//, 1$A68#("", Q85, 4.#.615".4, 355""A, Q(3"'4h".8/$"A, 8558+, 0.//5, Q.6.,
5..4.4,8"4(,8,Hd¥Q.//,2/8t.,Q8",8,4. 58+, 001 > //5f17), ¥ -£.6,4 ., * /I, L.(*" (/8+.6,Q85,
-(61.4P, 8, HII, 7, 1.8*6( 282 .#. , 452, Q85, 35. 4, #(, 5*68#* ", #" ., 8#8*" .4, * _//5,#(,A." .68%., 8,
Q(3"4,528*.),="."p4" ., *.1/5,Q.6.,Q85" Q8" &FE,8"4,6.2/8*.4,Q%" >+,011,u7,(-,&FE],

G ™ FH866843845("",Q85,8668498¢. 4,4(, = 808=*.//5,8¢,8,4(5.,b1, L 1%, ¥ -#.6,6. 1 (95"A &FEP,

| )



8" AG(QE", 14831, *(#88"$"A, O I, uN, (-, 5812/ .5, Q85,844 .4, 4(, *.//5), =" ., * .1/5,Q.6.,
27 (4(ABB2" .4, 8%, 1, 8"4, Hd, *, 35"A, §"9.6¢.4, 18%6(5*(2., \7.5*8, @N, T7, 7;@?, $0I,
18A"S-5%885("), =" ., Q(3"48"A,*/(536., (-, = 808=,5.6848" (*+£.5,8%,1,8"4,Hd, " ,8-¢.6,G ™ F
$66843845("", Q85,8"8/+Z.4,358"A, TL8A. N, =" ., Q(3"4,86.8, (-, *.//5,Q85,*8/*3/8¢.4,>85.4, ("',

4 -(613/8,85,>./(QR,

(345" A, */(536. ,\p],n,%fw,&m I,

1.5,95,Q(3"4,86.8,1.8536.4,8%,1,",8-#.6,G ~ 866849845 (",

¥140,95,Q(3"4,86.8,1.8536.4,8%,Hd, " ,8-#.6,G ~ F$668488#(""),

CRBRAMI2@"2S3SU QL] H™ #(5("" (WGLT / 20 L#  VHSHL

- 808=,*.//5,\0801* *.//5f17],Q.6.,26.%6. 8%.4, Q8" * (1 2(3"45,B7, D7, 8""4, AA, \Ha,
alp8"4,01 1 uN].$" Hd%Q.//,2/84.5,-(6,Hd, "1, G ~ FH$66843845("" Q85,5668488¢ . 4,4(, = 808=,*.//5,
8, 4(5., bl, 1AP*1%, 874, 7., §"*3>84.4, Hd, "), =" ., WC.85+, N§", S, \I$BA."P, =$/4.",
D.618"+], Q85, 35.4, #(, .)#68*¢, #(48/, WC ¥, -6(L, *.//5, 8**(645"A, #(, " ., 18"3-8*36.6 5,
§'5463%45("'5), W.9.6=68, 1*., 2&0W, W=, N85¢.6, NS), Qs*, A@C Y, W.1(9.6, \=XMXFXP,
X58587,1828""], Q85,35.4, #(, 5+""" .582., *@C 1 ,-6(L,4" ., . )#68*4.4, #(8/,WC 1 J,W.8/4=$1 .,
238" 1818159, &OW, Q85, 2.6-(61L.4, 358" A, #* ., 5+"#* .56Z.4, *@C ¥, 85, 8, #. 1.2/8¢., Q%" 8",
V6SBNIG, \TAY. ", =. %" (/(AS.5P, "828"]), G58"A, #* ., = : GC@ ; WFTW@, EMFW, 2&0WN$),
\=XMXEXP, X58587,1828"],-(6,4" .,6.8/H8L ., 2&0W, 6.8*K$(""), =" . 6. 8/H5L ., 2&OW, 6. 85 (",
(" 4$8("'5,Q.6. $$58/,4. " 843681 (" 8¢, ja,x0,-(6,C1 5. %), *@C ¥ 581.2/.5,Q.6.,81.2/8-5.4,- (6,

dl,*+*/.5\ja,x0,-(6,0a,5.*,8"4,cl xO,-(6,c1,5.*J,=".,5812/.54.5¢.4,§" #"6. . ,6.2/$*8#.,8"4,

! )"



OXgHHP,8"4,SCXE,A.".,.)26.55("",/.9./5,Q.6.," (618/5Z.4 #(,#" ., *(66.52(""4$"A,D 1 @&,
1.9./,=".,2681.6,5.73."*.5,86.,5" (Q"$",3" , 20iDJ,

3",7%0D,E.?3."*.5,(-,26$1 .65\"31.8"],35.4,§",6.8/1#$ 1 ., 738"#5#84#59 . ,&OWI,

3")GO(k U@ <@HE#QO%_E 4(0iC ak
B(6Q864, DO!'OOD=0!'1DDO=D!ID!10Q,
DIo&:,
W.9.65., 1=DD=DD=D1!1!D!0DOO0! D=,
B(6Q864, 11D==DDOIDOI 1 1==DIDOT!,
OXglH,
W.9.65., =00====0=00=D=D! ' DDOD,
B(6Q864, =10=0010011011=DpDO1 I
$CXE,

W.9.65., 1=1DODD!=DIDO=D!DO!=,

CRBRAALS (" (SH(8Q" 42" VS

@8¢8,86.,.)26.55.4,85, 1..8",98/3.5,8"4, 548"4864, 4. 9884 ("* \E@], (- 8¢, /.85, £°6. .,
§4.2."4.", )2.651."5, \"nb]J, ESA"$-$%8"* ., Q85, 8"'8/+Z.4, >+, (".4Q8+, 8"8/+585, (-,
98688"*.,8"4,@3""" .4 5,1.3/#2/ . *(128685(" £.5¢,>+ 1 CX ™ 11,1, 2498/3.,(-,0,", 11OV,

00,",J1a,Q.6.,*(*'5%4.6.4,548#§545*8//+,55A"'$-§*8""* ], ,,

)



7" (M2 . <FO3<i16—i—4</ F<<d56i

CRCRAL/ +0USQ"%7) OTS810TE - 708, VEO/S ™ <S—1—h35>k

21,97 *(12(3"45,Q.6. $4."18-5.4,(6,26(2(5.4,8", ;&7,85,5" (Q" 8", >$GH) @iB 1B,
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=" ;&7,Q85,2365-8.4, >+ *"6( L8H(AB2"$* 4. %" "$23 .5, #(, 8--(64, 58), * (1 2(3" 45,
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CRCRCE<()HQ(H) @407HQSP " (SOAEOTISHO?" " (@PE*-+@#078QIQ0U*OH#PI

0(12(3"4,BR,,0< = (X, Q"$.,81 (62" (35,2(Q4.6,G ™ \N.X = ], #a2-,n,HIcP,Hc 1P, Hjd, " 11,
&2 CNW,\cI1,N 2P, @NEX%0],%,eloH,\0 = P,47,"n0JKI?, = ¥H]P,eJHH,\O = P, 4P, ~nkidI?, : %a]P,
clce,\0 7,447, "nelkI?,00k P, = %c]ré" O, CNW,\0al, N = Z°,, @ NEX!%%(],%,0c j Ik, \O%e]P, 0dkib,

\O¥b]?,0ddJa,\Okd]P,0Hela,\O%c]P,0HOIO,\O4O]P, 00eH, \Ota]P, 00k, \O%H], tkbul,,



0(212(3"4,CR,0<z (X-P,Q"$.,81.(62"(35,2(Q4.6°,G~ \N.X :],#32-,n,HIdP,HCIP,Hjd," 1],
&2 CNW,\cl1,N:27,0@0/-R,0@-X@,\0R0]],%,kIOH,\H = P,4°,*nkid I?, = %HP, = %hc]P,ellc,\H 2 P, 4P,
AngILIp, - ibp, - ka]ré"0,CNW,\0al,N = 2,,0@0/-R,0@- X @,\0r0]],%,0c jJj \O%e]P,0cHIb,\O%d]p,
ObHJa,\O%O]P,0HHId, \O%HP, O%c]P,00ala,\O%b?, O%a] , tkdul,,
0(12(3"4,1,Q85,(>t85".4,85,8,Q"%.,81 (62" (35,2(Q4.6,4= ,CNW\cII,N 2 27,0@-X@],%,
eJjH,\H zP,5]°,cJjH,\H 2 7,5]°,clbb,\0 = 7,47, An0Jk 1 7, cIHH,\O = ,4,~n0JKk 177, bike, \O = P,5°, XN . TP,
blec,\0 zP,50, kXN .Jr¢ 0,CNW,\0al,N : 2/,0@- X@],%,0kHlb,\O%d]?,0cdJO,\O%H]P,0cOlb,\O%
d_]r,0akic,\O%e]p,0aHJe, \O%a]p,0aHI0, \Ok;j Jp,0b01j ,\Okc]P, OHkic, \O%H_T7,0HOI0,\O%0_J7,00cil,
\Ob_P,0%a_]p,01a]0,\0%0 177,01HJe \Okb]P, j 0Jc,\O%k]P,c 1JO,\hX N . ]P,acla,\EX N . ], tkau),
0(12(3"4,L,Q85,(>#8$".4,85,8,+.//(Q,81 (62" (35,2(Q4.6),4 = ,CNW,\cl1,N = 2°,0@0/-R,
0@-X@,\0R0]], %, eJba, \H 2P, 117, clkb,\H 2 7, 117, aljb,\0 =P, 42, AnHI1 177, alkk, \O = P, 4P, AnHIN 1 P,
dPjik,\O = P,42,An00JN 1]7,dJad,\0 = P,42,~n00IN 1]1,¢"0,CNIW,\0al, N = 22,0@0/-k,0@-X@,\0R0]],
%,0§ eH,\O%d]P,0celk,\O%e]P,0cdlb,\O%a]p,0chle \O%j IP,0akid,\O%d_]P,0HjJc,\O%c]P,0HjJc,\O%
H_1°,0HkJ0,\O%0 _Tp,00aPk,\O%b_17,010JH,\0%017J,j eJ0,\OkCTP, j cJO,\OKK]P, kdiO,\O¥H]P,eHII \O%
b],tkcu,,,

0(12(3"4,E,tkeu,8"4,*(12(3"4,AM,tkku,Q.6.,./3%5484. 4 4" . 5463*#36.5,>+,*(1.2868"A, 70k
;ETONEP, 1fZ, ddell jdO, 8"4, Hcjildaj, tN%zu, 8"4, *(4./38("", (-, 5:8"48645p, $", = &7 OP,
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- 318", S.688" (*+£.,*.//5,Q.6.,9668488¢.4, Q%" b17,alp, 84,011, 1*1% G~ F,8"4,
*3/436.4, Q%" @N 3 N,5.6314-6. ., 1.4531,-(6,Hd, *J, =" ., *.//, 9$8>3/5¢+, Q85, 1..8536.4, >+,
N==,8558+], =" ., *.//,988>8/¢+, (-, ., b17,al?,8"4, 011, 1A*1% G ™ FU$668498¢. 4, Q85, ejlj,
aaldh, 84, kil P, 6.52. %459 /+,\>$GH) @I CM=]), =" ., 6.53/%, §"45%8¢ . 4, #*8¢, b1, LA+ 1% Q85, 8,
26(2.6,G ™ F, 36684388, 4(5. ,-(6,8"43*5"A,4.%6.85. 8" *.//, 5369598/, (-, = 808=,*.//5),=" 3,
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SIGH)BLCA, &" (HHOS S+, (-, 47 ., 26,486,888, (-, $5(/8%.4, 8" 4f (6, 548" 4864, * (1. 2(3"45,5",
=808=,*.//5,\0801% *_//5f17], Q8" *("*."4684(""5, Har,alp,8"4,01 I, uNJ, 1-4.6,Hd, *P,G~F,
\bI,17f*1.%],Q85$668458¢. 49,84 4" . *.//5,Q.6. *3/436.4," 5.6314-6..,1.4531 - (6,Hd,"J,=" .,
*_[1,958>$/8+, Q85,2.6-(61 .4, >+ N==,8558+], =" ., 4848,86.,.)26.55.4,85,1 .8",0,E@, (-, 8,
1,856,876, .,§"4.2. "4 ", ) 265115, 8", 8% AB(32n,r,2,", 1JIOP, *(1.286.4, Q%" #* ., " ("%

#.8¢.4,*("#6(/n,0,2,", 13101,00,2," 112, (1286.4,Q8" #* .G~ *(""#6(/,A6(32),
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USG)" (SOHIPATAQ(I$#Q ™ 7 34QA7 MRk

-808=, *.//, 1A685(", 5, *684*8/, -(6, 55¢", Q(3"4, ".8/8"A), ="., .—-.*, (-,
26(#(*84.*"3%* 8*$4 \B]P \i]h. 26%8%.**$"* \D]?,8"'4,58. 1.2- .6(/,\AA], (**,S.686" (*+£., 1. $A6B (",
(85,855.55.4,356"A,8" §", 9846 (, - 808=,* .//,5*68#** 8558+], 1 -¢.6,Q (3"'45"AP,8%,1,8"4 Hd," 4° .,
Q(3"4,86.8,5366(3"4.4>+4".,.4A.5,(- 4" .,Q(3"4,1. ("' (/8+.6,Q85,1.8536.4,8"4,.)26.55.4,
[ (3"45,26.%6.8¢.4,Q8" 01 1,uN, (-, *(1.2(3"45,8°,8"4,D,"84,8,"866(Q,6. AS(" 48", Q(3"45,
484 "84," (¢,>..",26.%6.8¢.4,\>$GH) QCBL]), 1 4485 (*'8//+P,Q(3"4,86.8,Q8%", (-, *(1.2(3"45,
BP,DP, 8"4, AA, 5" (Q.4, 2.6%."48A., 48--.6."*.5,8-£.6, Hd, ", $"*3>8#("", \>$GH) @k CB=]}, =" .,
" A8"A5,6.9.8/.4 4 8% \K]h. 26%8%. *"§"'0,8""4, 26 (#(*84.* " 35* 8%84," /2.4, #(,6.9.65. #" .,.--. %45,

(-G~ F,(",Q(3"4,".8/s"A,
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>$GH)@ICB, G ~ FU§"43% 4,4 .- *,§" = 808=*.//5, LSA6S1("" $5,4.%6.85.4, >+, 26 (+(*8H. %" 35,
8*34, \B]P, \K]. 26*84.*"$" \DJP, 8"'4, S8. 1.2-.6(/, \AA], 26.%46.8¢1 ."#),\1], [ (3"4,86.85,Q.6.,
S(61.4,8"%(""-/3."4,/8+.65,(-,3"46.8¢.4,8"4,16. 8.4, = BO8=, *..//5,263(6,4(, G ™ F, 866843845 (",
&"85. 1 (""#685¢ $1.8A.5, (- " ., Q(3"45,Q.6.,%82¢36.4,1,8"4,Hd, " - (// (Q$"A, $668438# ("), \=],
=" 2.6%."BA. (- /1, LSABH( $" 488547 . Q(3"4,86.8,8¢ 1 8”4 Hd," 8-4.6,1858"A,Q(3"4,

86.8,8"4,G " F$"43*.4p,*(1.286.4,Q8" #" . §"$468/,86.8,84,1,"),



CRCRKE - TTGQ(k OTk *)O(0Q™ (BQ+HSQE "QSPck _SaSa*$Q" (BQ+$kek "#Pk X"OU*TE)0% O#t FN=S
£))""PS" (BPHT?" UU™ (0)VEU")XE) 49" /" 34007

OXgiH,8"4,$CXE,86. 4" .,6. 1.8658>/. §"-/81 1.8¢(6+, 1.86S.657,8"4, (9.6, .)26.555 (",
(4" .5.,1.865.65,8""$>8.4, = 808=,*.//5,A6(Q#" 8" 4,48--.6. " #81("), W=K?&OW,Q85,35.4,#(,
.)818". 0XgHH,8"4 SCXE,.)26.558(""),G ~ F $66848B45("" §'"*6.85.4,£" .,.) 26.558(C"",(-,OX Q¥
H,8"4 SCXE, 1865.65,8", - 808=,%.//5$" #* . *366."£$"9 . 51SABH ("), N .8"Q"$/.0,26. 6841 .4,
(-, 011, N, (-, *(21.2(3" 45,87, DP, 84, AA, 5 (Q, 481.8"$5" .4, . ) 26.558("", (-, > (4", OXQ'H,8"4,
SCXE, §", 1808=, *.//5), ="$5, Q85, 5" (Q", §"", >$GH)@ CC1, 8"4, CC=J, =" ., 6.53/45, 5" (Q,
4(Q"6.A3/85("", (- OXgHH,8"4,SCXE $",G ~ Fi§6684$8¢.4,"31.8",S. 684" (*+.5),,

=*.,G™,2.6%."8A.,(~,53"/$A"4,85,6.52(""58>/ . .- (6,558", 481L8AP, Q" §*" , (**365,85,8,
6.53/4, (-4./8*84.,8"4,/("AkE.61,.)2(536.], 1 *3¢.,G ™ F,$668438# (", (-, "318" 558", *835.5,8,
98684+, (-, *.//3/86, 84, 284" (/(AS*8/, *"8"A.5P, §"*/345" A, * .//i*+*] ., 866.5%, @C 1, 481 8A.P,
815()$48"H,4.-. "5 5+54. 1 -B5A3.P,8"4.§"'-/8 L 1 85(*"), C8368/,53>548"* .5, 89 ., *821498%.4,
BHA™S-$%8", 7 (3A™4, 85, 5SS, 26(%. *#8("", §", £7$5, 6.A864, tdHul, G~ F, 96684384 (", 86>$:68%.4,
§'-/81184(6+,8" 4795,8"9 . ISABIS (", QS . £" . $5(/84.4,8"4F (6,566 4864, %" . 1$*8/5,-6( 1, ; &7,
26.9."¢.4,4"$5),

OXgHH, .)26.558("",*835.4,>+ G~ F,$5,/8"S. 4,4(,554",6.4" .55, ., *6.81$("", (-, 26 (%
§'-/81 18#(6+, *+£(SS".5P, 84, £, 2." .68, (-, $"-/8118:(6+, *.//5), G~ F, 966848815 (",
§"%6.85.4,SCXE, .)26.558(", 8"4,A." .68 ("", (-, $5,6.8*9., 26(43*#,$", 2808=, *.//5, tkjuP,
Q"$*",Q.6.,53%*.55-3//+,26(4. 4. 4,>+ 26.46. 841 . "4, Q%" 01 1, uN, (-, *(12(3" 45,87, D7,8"4,
AAL, G™4.6, " (618/, *$6*3L548"*.5, CX, 2/8+5, 8", $12(668"™, 6(/., §", 18" #88"S"A, #" .,

"(L. (548585, (-, "(6.8/, 558", -3"#8(""n, ".9.6¢" ./ 550, .)*.55, CX, 26(43*#("", *835.4, >+,



§'"*6.85.4 CXE,"85,>.." /§""S.4,#(,5S§",495.85.5,53*",85,6.4"" . 55P,4 .61 8#(585P,8"" 4,25 (688595,

teOu),
2.50
#
2.00
k%
% * *k
— E *%
g5 1.50 %
74> *
2 <
EQ
E (\Il * *
28 1.00 T
S
0
e~
0.50
*
0.00 -
control UVB 25 upM 50 pM 100 pM
mprotocatechuic  Wepicatechin Okaempferol
2.50
#
2.00
E _ 1.50
=g
.% E *
58 Lo
59
k- *
& 0.50
*
N.D. ‘ N.D. N.D.N.D.
0.00 -
control UVB 25 WM 50 pM 100 uM
-0.50
mprotocatechuic  Wepicatechin Okaempferol




>$GH)BECC, 5 --. %85, (-, 26 (H(*8H. * " 38%,8*54, \B]P, \K]h. 26*8#. % *$" \DJP,8"4,S8. 1.2- .6 (/,\AA], ",
B AL ,.)26.558C" (-, 2 808=*.//5,0..//5,Q.6.,26.%6.8¢.4,Q8" Har,al?,8"4,01 1,uN - (6,Hd,
"1,V -4.6,4"89,G F\ol, 1M*1%],Q.6.,.)2(5.4,#(, L(" (/8+.6, = 808=,*.//5), 1 .6,6.1.(9.4,
&FE?,5.6314-6.., @N ; N, Q85,844.4,§"#(, *.//5,8"4,Q.6.,§"*3>84.4, -(6, Hd, "), =" ., A."".,
.)26.558("",Q85,1..8536.4, >+ W=H?8&OWJ\1] 4" . A.".,.)26.558(" /.9./,(-,OXgHHP,8"4\=],
SCXE),=".,4848,86.,.)26.55.4,85 1.8",,E@, (-,8%,/.85¢,£6. . ,§"4.2."4.", ) 2651 ."15,8",
8% AB(321,1,2,", 1IIOP, *(1.286.4, Q8" 4™, ("6 84.4,*("'#6(/n,0,2,", 1310n,00,2,", Il 4,
*(1.286.4,Q%" #*.,G™ *("#6(/,A6(32),

!



7") N[/ 56/ OF <456

T *("*/356(P,G5S"A, 704@ | @HNEF?=XB,8"8/+585?,./.9." *(12(3"45,\AtAA],Q..6.,
26(2(5.4,(6,84."8-5.4,-6(L,8% H(""., . )#68%, (-, V4" ($)*+,+%)], 1 L("A". 1P,58),2" . " (/$*,
*(12(3"450, 26(4(*8¢.*"35%, 834, \BJP, " +46()+>."Z(5*, 84, \C]P, /3¢. (/5"4eh /s 14@%
AI3* (554 \EJP,*$65$ 1 8658" \11P.\N]#4$" +46(S8. 1.2-.6(/,\L]P,8"4,82%A."$" NAMIP,Q.6. $5 (/8¢ 4,
>+, 0868(35, *"6(L8H(ABB2"$* 4. %" "'$23 .5, &B(H(*BE. * " 35, 8%84, \B]P, \K]k. 26*8# . **§" \D]P, 8"4,
S8.1.2-.6(/,\AA], 8,8, *(""*. 685", O 1, IN, 5" (Q.4, 8" 84 #" . 8" " $>88("", (-, G ~ FU$"43*.4,
§-/8 1L L8H(P, Q8" §"%/34.5, # ., $126(9.4, .)26.558("", (-, OXQHHP, 8"4, SCXE, A.".],
N (6. (9.67, 26(H(*8.*" 38, 8%34, \BJP, 8" 4, \K]h. 2884 %" \D], *(3/4, 2(4. "4+, ." "8"* .4, * /1,
LSABBIS(", 4368"A, Q(3"4, */(536.), =" ., 6.53/45, 53AA.5¢, #7 8¢, 26(#(*BE.*" 35, 8*¢4, \BJP, K]
. 26%84.*"$" \DJP,8"'4,58. 1.2- .6(/,\AA],-6(L,8*.4("".,. )68, (-, 1 & ($)*+,+-%*),/.89.5,"89.,
8"SK2 " (H(BAS"A, 26(2.66.5,8"4,*(3/4,>., . 12/(+.4,8", 27 861.8*. 315%8/,8"4, *(51 .*. 3%*8/,

26(43*45),



/9173 . 2Dk

L #(85*+0(0(0Y$Q$(VEOTE>?""WO#OSPYHE" " #PE3+03) k< OHQ(H) @S LQ(SWS(VE2@7" (S08+$*¢



7123[146325-F /34560

&(/+2" " (5, "'84368/, 26(43%45, 53*", 85, 5is/>." (8450, -/89(" (45, 8"4, **8/*("'.5,
2(55.55,8,9865.4, 84, §"4.6.5¢""A, 278618 (/ (A$*8/, 26(-3/., 1.86S.4, >+,§"4.68*15("'5, Q%" 8,
>6(84, 68"A., (-, >$(/(AS*8/, 486A 450, 85, Q.//, 85, 486A.#14.*(32/.4, 5663*4368//+, 4.659.4,
2786:1.8* (/(A+ 1] 4 bul, &(/+2" . (/5% *(12(3"45,89. > ."" 5" (Q" #(, 1 (43/8%. 4" . 6.4(),
548435, (-, * .//5P,#(,8/¢.6,% .//3/86,55A"'8/S""AP,8" 4. 4(, " ./2,26.9. "4 ., 8**31.3/8#("", (-, 481 8A.,
§, (" A/S9.4, >$(/(AS*8/, 1.(/.*3/.5,53*", 85, /52845, 26(4.8"'5P, 84, "3*/ .$*, 8*$45], ="$5, $5,
8% (1.2/35" .4,> (4" ,486. %4+ 4"6(3A" 5%89. "AS"A, (-,6.8%89., () +A." 52.%$.59,8"4,§" 456 *4/+,
988, §"'%.68*45("", QU™ #68"5*6824("", -8*#(65, Q$*", *((64$"8%., 4" ., 8"15()$48™4, 6.52("'5.],
VA4S 8/, 2(/+2" . (15, *8", 4812, 4(Q", §"-/8L L8H(6+, 5SAS/S"AP, 1 (43/8¢. , 3465 ",
5."'58"A, 284" Q8+50,8" 4,81 43% . 47 . 5./ %9, 82(24(5%5, (- 5. " 5% " * . I[5) TL2 (648 #/+P " 5.,
>$(/(AS*8/,26(*.55.5,> . * (.. 4+5-3"*4$("'8/, Q8" 8A. 8"4,86. 8358469 . §" 4" ., 284" (A." 585,
(-,8A.46./8¢.4,455.85. tjdkjeul,,

B/BO("(845,86.,8, (L L (", 2(/+2" . " (/$* *(1.2(3"45,(-,2/8"45. *(""486+ 1 .#8> /8.5,
*("488"$""A, Oa, *86> (", 8#(15,8"4,HQ(,>."Z."" . 68"'A5,86. V($" . 4,4(A.H" .6, Q%" 8,/5" . 86,4"6. .,
*g6>("" " 88"),B/89.(" (545, * ("'585¢,(-,C, 1 8V(6,53>A6(325,53* " 85,* " 8/* (" .P,-/89("" .7,-/89 ("' (I,
/898" ("".P,8" " (*+8"$"'5,8"4,$5(-/89 (" ., =" 5., *(12(3"45,"89. >. ." AS5#65>3¢. 4.8, 2/8"45,
1.84.68/0, 48486+, 638450, . A 48>/ .57, " 3¢50, 84, 2/8"¢, 4 689 .4,> .9 .68A.5,/8S.. £.8,Q8" . *(~-. .P,
>. .69,8""4,-63% 468"'S5),B/89 ("' (845,"89. > . " §.2(6¢. 4,8,Q84../+,68"A. (- >$(/ (AS*8/ B*139815.5,
§, 47, 26.9."8C", (-, 4%5.85.5, #6.8¢1.", (-, ".8/¢", 26(>/. 15, *(6(""86+, " .86¢, 4$5.85.P,
" 36(4.A." 68159 45585 5P ABSHS (" 558/, 495 (64. 650§ %/345" A, B 8+ 67, 8" 8HB// . 6ASP,

8"#5()$48",8" 191”181 1. 8#(6+7, 8" HHOS68/P, 8" 1542/8¢ ./ 4,84, (4" .6, tj kul,



=" %18/ 54635436, ,(~-/89 (" ($45,$5,>85.4,(*" 8,>."Z. . AN ] < (4. 5. 4,Q%",
8,55)%1 . 1>.6,68"A,\O], Q"$*" §" " . Hi2 (585", *8665.5,8,2" .""+/,68" A, \F],85,8,53>543. ",
\>$GH)@CCL], =" .,58)hL . 1>.6, (-,-/89(" ($45,86. ,*/8554-5. 4, 8** (645" A #(, 4" ., 53>5484345 (",

288 .6"5, (-,68"A, 0L F (1" 4., 488" 5888 ., (- 4™ ., " H.6(++*/5* 65"A,8 44" . 2588 ("", (-, 68" A,

F,86. 812648 " 4 . */8555-5*8#5("* \>$GH) BICD=] ] juI,

>$GH)@ICD,0" . 1.8/ 5863*436., (-,-/89 ("' ($4,\ 1], A.".68/,%" . 1.§*8/,5463*436. \=], 185",

5#63%436.5,*/855.5, (-,-/89 (" (845,



L. 4. 558" 85,.)2(5.44(.G ™ FP4" . - (6188, (-6.8*89. () +A." 52.%8.5 \WXE],
§6.85.5, Q$*", *8", (9.6Q" /1, 4", 8"#()$48", 4.-.""5., 5+5¢. 17,6.53/48"A, §", ()$489..
546.55,8"4, ()$4889.., 2" (4(/.55(""5, (- " . 558”5, 1.8%6( L (/.*3/.5), B(//(QS"A 4" . 8>5#68*15 (",
(-, " +A6(A. "D, 2(/+2" .7 (/5,%8" 6.8%, Q8" WXE "8, 54(5* "S (L .468*, QB+ #(,*6. 8., 548>3/57 .4,
6848*8/59, 85, 5.." §"", >$GH) @4 CDJ, =" ., 4./(*8/5Z84("", (-, 6848*8/5, (9.6, -/89(" (84, 5*8--(/4,
§1'%6.85.5,4" ., 6845%8/5,6.564. "% ., #1 ., 8"4, 45--355("", 43548"* .P, 81/ (QS"A, - (6, 5+ (5* " $( 1 . 465,
*[.868"™% . >+, "4(A." (35,8"1$()$48"45,/5S . A/3¢B#7$("". \DE = ]J,15,5" (Q" §" >SGH)GICEP 4" .,
26.5."%., (-, "+46()+/, A6(3250, Q"$*",5.69. 85, 5(36*.5, (-, /8>8/., " +46(A." - (6, 8>5468*15 (",
QrS/.,8/5(, """ 8" S"A, £* ., 684$*8/s5, 5:8>4/8i+D, $5, 6.2396.4, - (6, 46. %%, 8"'45()$48"%, B*4598#+),
N (6. (9.6, 0a, -/89("" (845, Q.6., 5./.%.4, #(, .568>/45" , 4" .36, 546336, hB*50%¢+, 6. /815 ("'5"$2,

\E 1W],26(-8/.J,

SIGH) GICE, @96. *4,8"#6()$48"4, 8485086+, (-, 2(/+2" . (/R, "+46(A. " 8>568*15("P,23."*"$"A, (-,

WXE,8"4,- (618", (-, 58>8/5Z . 4,-189 (** (34, 684$*8/5),,



7Y (4. \7 .24 6310}
DRBRAL/ +BUISQ" W™ #PE) 0" GO# (i

=" . 58"4864,-/89("" (45,* (1 2(3" 450, 1 3.6* . 4" Q85,236* " 85.4,-6( L ESAL 8K 1 /468*",
\E#), 7(3%5°, NIXP, GE 1), 73¢. (/8"", Q85, 236*"85.4, -6(L, [8S(, &36., 0" . 1§*8/, T"43565.5,
\X5858?,"828"]J,<8. 1.2-.6(/?,825A. """, 48)8-(/$"P,a" +46()+-/89("".,Q.6.,236*"85.4,-6(1,
=(S+(, 0".18%8/, T"43586+, \=(S+(, 7828"]), @S(5L .47, *"6+5(.63(/P, .63(4+*#5(/, Q.6.,
236%785.4, -6(1, 0(51(, F$(, 14((2, F$(E*."*., 770, \=(S+(?, "828"), =", 5(/9."4,
481 4" +/,53/-)%4. \@NEX],Q85,236%"85.4,-6( 1, [ 8S(,&36.,0" . 1§*8/,T"435465.5,\X5858?,

~828"]),

DRBRBE/ 072/ HA(H) B

- 318" 52("'#8" . (35/+, #68"5-(61..4, S.688" (*+£.,\ 2808=], *.//5, Q.6., *3/436.4, §",
@3/>.**( 5, N (48-5.4, ;8A/. 5, 1.4331,\@N ; N, "$A", A/3*(5.,5322/. 1. "¢.4, Q¢", Ol p,
" 8H58*4508¢. 4,- .#8/,>(95" . ,5.631,\BFE],8"4,01 1,GFL7,2."$*$//$"5¢6. 24( 1L +*$",8¢, be- 0,

§".8,ap,0Xy, "31.$4$-5.4,5"*3>84(6),

DRBRCE/V/(O(OYSQ8(VAL ™ Vs

F3(8558+, (-, *+(F()$*,8*#898+, Q85,2 .6- (6L . 4,-"I<-47+, >+ * (/ (631 .465*, L .4" (4,4 8%,
1.8536.5, #*., 6.8%8(", (-, DW\PakASL 4" +/#"S8Z(/iHi+/]kHPakAS2 " +""+/468Z (/$31>6(L$4.
\NI==], >+, L8 (*" (" 4638/,53**"'84., 4. " +46(A."85.1,=" ., N==, ."¢.65,*_//5,8"4,2855.5,§"#(,
BT LSO (68896, 4348 A #(,8,4868,2362/ . \-(61.828"),="$5,85,- (//(Q. 4,>+,5 (/38157815 (",

84,1 .8536. 1. "¢, >+ 52 . *46(2" ((L .46+ taekaky,



-808=,*.//5,Q.6.,5..4.4,8"+(jCHQ.//,2/8¢. 8¢,8,4. 5%+ 0801, *.//5{17,8"4,Q.6.,
§'*3>8¢.4, (9.6"$A"¢, 8¢, be-0,§", "31848-5.4, 81 (52" .6., (-, ap, OXul, =" . "D, #* .. *.1/5,Q..6.,
#.88.4, Q8" 8% #("., . )#68*4, 81, 9868(35, * ("*. 1684 ("'5, - (6, Hd, "), E3>5.23." /4,01, u7, (-,
N==,5(/3#(" \a, LAf17,$",2" (52"8¢.,>3--.6.4,58/¢" P, &FE], Q85,844.4,#(, .8*",Q.//,8"4,
§'%3>8¢.4 - (6,844%8(""8/,d,"),=" ."532.6"8¢8"#,Q85,495*864. 47 8"4,d1 LN, = O/485 (26 (28" (/,
\OII, 7], Q85,844 .4,#(, 4855(/9. 4" .,-(61.828" *6+5¢8/5), =" .,8>5(6>8"*., Q85, 1. .8536.4, 8¢,
ael,"1,358"A N$6(2/8.,W.84.6,\SN86SP, FS(HW84P, = .6*3/.50,0 1P, GE]J,0.//,9$8>8/8+,Q85,
*g/*3/8#.4,85,2.6%."18A., (- " ., 988>8/%+, 1..8536.4, 8", *("46(/, *.//5,#.8¢.4, Q%" @NEX,
Q" (34,581.2/.5),
=" 6.53/45,Q.6.,26.5."4.4,85, 8" . 2.6%."18A., (- *.//,988>3/5+1,0 . //,988>8/8#+ Q85,*8/*3/8%.4,

358" A" . - (/1(QS"A,-(6L3/8R,

#$ __,-.,/04/01,2033% $

0_//,9$8>$/$#+,\p],n,#$%,__‘_”2_4/5_3’2033%, ’

O,

155ael_, 85,4 . 855(6>8" . 8tael,"1,(- 4. *("%6(/,Q.//\@NEX]],

15536 | 13a5,85,4" . 855(6>8"*. 8t ael, "1, (- 4" . £.54Q.//\b .58 * (1 2(3"45)),

DRBRDIFNI=S8))""P§" (S04

=808=,%.//5,Q.6.,5..4.4,8"4(,8,CHQ.//,2/84. -(6,Hd, " 8" 44" ."" 26 %6841 . "5, Q%"
47 #.56"A,*(1.2(3"45,84,9869(35,* (""*. #6848 ("'5,-(6,Hd, * 84, be-0,$", ap, Xy, "31.$4$-5.4,
§"*3>8(6),=" . *.//5,Q.6.,Q85" .4,Q8" 2" (52"8¢. >3--.6.4,58/8" . \&FE],8"4,01 1 u7,(- &FE,
Q85,844.4), 1-4.6,478#, G~ F1$6684$81$("", Q.6., .)2(5.4,#(, -808=,*.//5,\bI?,alp,8"4,011,

1A*15]), G~ FHS6684$81("", Q85, 2.6-(61.4, Q%" FS(47S"S, 06(55/8"S.6, \~§/>.6, 7(3>.6%,



F$(/$"S--,F79,G ~FP,0.4.)p,B68"*.1J,G ~ F,684%8#("",5(36*.,Q85,8,-/3(6.5*."#,/81.2,4" 8,
CA%#.4,8", . 6A+, Q8#",2.8S, 84, bOH, " 1), ¥-#.6,6. 1. (9§"A, &FEP,5.631%-6.., @N ; N, Q85,
844.4,8"4#(,*.//5,8"4,Q.6.,5"*3>8#.4,-(6,Hd, "J,0.//,988>%/$+,Q85, . 98/38%.4,>+, N==,8558+,

0./1,988>8/%+,Q85,*8/*3/8¢.4,358"A 4" . - (//(Q$"A,- (61L3/88,

#$ __,-.,/04/01,2033% $

0_//,9$8>$/$#+,\p],n,#$%,__‘_”2_4/5_3’2033%, ’

oll

155ael_, 854" . 855(6>8" . 8tael,"1,(- 4. *("%6(/,Q.//\@NEX]),

15536 | 13a,85,4" . 855(6>8"*. 8t ael, "1, (- 4" . £.54Q.//\b.58 *(12(3"45)),



(A) Protocol for cytotoxicity activity (MTT assay)

Wash with PBS
Time | | | | , Absorbance was
| 24h [ 24h [ 24h [ read at 570 nm.
Pre-treatment with 10 pL of MTT 100 uL of 40 mM
testing compounds solution HCl-isopropanol

(B) Protocol for UVB-irraidation

Wash with PBS,
then add PBS
Time | | | |  Cell viability
| 24h | 24h | 24h |~ (MTTassay)
Pre-treatment with ~ UVB irradiation Culture with
testing compounds serum-free

medium

S$GH)@UCH, 1,5+ . 18#*,26.5. "85 (", (- 26 (H(*(/5,-(6, = 808=*_//5\ 1], *+(F )6+,

\=],G ™ F$6684$81 ("'t

R



7")((44[i2 . <FO3<i16 —i—4</ F<<456]

DRCRAL3+BUGTTAQROTIHE7BQ(BPLT? WOHOSPHIOAIQEINS'" , S78(VIOTIO™ /™" 3UQ87H &

=(, 4.4.618"., Q" 4" .6, -/89(" (845, 86., $"9(/9.4, §", " ., 26(¢.*#9., BASS"5%, G~ F,
$66848845(" $"", = 808=,*.//51,BSG5,4" . HO$ S+, (-,5./.*4.4,-189 (" ($45,085,$"'9 . 5¢6A8¢. 41,0../1,
9$8>8/5#+,Q85,4..4.6:1.8" 4,358 A, N== 8558+§", - 808=,*.//5),=" . *.//,98>8/s¢+, (-, kI p,Q85,
*("584.6. 4,4, >, " (RO, =" . % 1], 988585+, (-, /3¢ (/8" 6+5( 6 (P, a* +46 () +-/89 (" -P,
MSALSD,8"A, . 68(ASHH+(/, 84,01 1,uN, 4. %6.85.4,#(,3"4.6,KI PP, Q"S/.,8//,*(12(3"45,848,
(.68, al N 484, (4,57 (Q, 8"+ )58+ .87, 2 808=,* ./ \>$GH) @ICJ]), =" .6.-(6.P.al,

MUN,Q85,*("'584.6.4,4" ., "SA™ .58 * ("> 46848 ("', (6,47 . ,-364" .6,.) 2681 . ""#5),



(+)-Taxifolin

(+)-Dihydrokaempferol

Eriodictyol

Naringenin

Fisetin

Quercetin

Kaempferol

B ————

Baicalein : 050 pM

—! 100 uM
Sy Oy O o E}REEEEEESSSSSSS— ‘ ’
) — o
Chrysoeriol [r—
Diosmetin

Luteolin

g

Apigenin

Chrysin

Control
I —

0 20 40 60 80 100 120 140
Cell viability (%)

SIGH)@ICT, 3 --. %4, (-,5./.*4.4,-189 (" (845, (", 988>8/5¢+, (- " ., 2 808=,*.//5),0..//,988>8/8#+,Q85,
1.8536.4,>+,N==,8558+, 2 808=*.//5\0801* *_./[fQ./],Q.6. 5..4.44(8,jChQ.//,2/8¢. 8"4,
BT 835844, (9.6"SAH, =", *.//, 98>8/8+, QB5, 2.6-(61..4, 8-£.6, #6.84.4, Q%" $5(/8¢. 4,
*(12(3"45,-(6,Hd, "), ~8/3.5,86.,26.5."4.4,85,¢* ., 1.8",q,E@, (-.4"6..,Q.//511,0,2,"", ]10,

*(1.286.4,Q8" 4. *("6(/,A6(321,00,2,", 1]1a,* (1286.4,Q8%" 4" . *("'#6(/,A6(32),

|

DRCABE7 ) O(BQ(SWLATTAQ(HOTET? "WOHGHCAT? W' #OH@HLL £PET?" WOHOM G S (BFN=55) ) "PS" (SO#4
, G™F, 85 4", 1(5¢ 4818A8"A, *(12(".", (-, 5(/86, 684$845("", $"9(/9.4, §", 5.9.68/,
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18" )+, AG(32, 811, 2/8+,5(L., 6(/., 8", AS+4BISA, 47 ., 874812 (H(HO S8+, E2.%8-§%8//+0, 4" .,
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8194. 4784 Q85,85(/84.4,8"4,4.5%65> . 4),T", (#" .6,5¢345.50, 4" . $5(/8¢.4,*(12(3"45,-6(1, 1 .&
"($)*+,+-%*),5..45,8"4 54.1553*" ,85,73.6% . #5"P,/34. (/5'P,828A.""§""P,8""4,48" +46(S8. 1.2-.6(/,
"89.,>..",6.2(6¢.4), - (Q.9.67,-.Q, 4848, 86.,898%/8>/., ("', *(12(3"45,$5(/8%.4,-6(L, 1.4
"($)*+,+%*),/.89.5],

=".,"318" 558" 85,4 ., >(4+5, L (5%,.)2(5.4,(6A8"P,8"4, 8,26 (4. *#5,4" ., >(4+,-6(1,8,
68"A.,(-,."9%6("" 1. "#8/,8--/$*#(""5),=" .,53"'5, 3/4689% (/. #,\G ~],684%8#5("*,$5,8,- (6L, (-, "SA ™
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*r(LBH(ABB2"$* 4. "$23.5,53%" 85,(2." * (/31" *"6(L8#(ABB2" +),N&70,8"4,26. 286819 .,

=700, #(, (>488", 59), *(12(3"45), ="., **.1$*8/, 5463*36., (-, $5(/8¢.4, *(12(3"4%,

! -



26((*84.*" 38, 8%44, \BJP, dih*+46()+>."Z($*, 8*44, \C]P, /3¢. (/5" heh/HIH@YA/3* (584., \ETP,
*§6562.86548", \ 119, \n]#4$" +46(S8. 1.2-.6(/,\L]P, 8" 4, 82$A. """ \AM], Q.6., *("'$61L .4, >+ CNW,
8"4,NE, 4818,

=" *HEOS S, (-, 5(/8E. 415484864, *(12(3"45, (', "(61.8/, =808=, *.//5, Q.6.,
.98/384.4,>+,358"A, Ni==, 8558+, =" . ,6.53/45,5" (Q.4,4" 8%, *(12(3"45,J,8"4,AM,\O1 I, uN],
"89., H)$*$+, #(, 2 808=, *.//5, Q S/, BI/, 4", (4" .6, *(L12(3"45,5" (Q.4, " ( FO S+, =" .,
2" (GO SH+, (-, G U, 366848845 ("", Q85, .98/38¢.4, Q8" b, 1AP1%), =", 26(4.*#9., .--. %%,
8ASS"'5H, G U, $6684381("", (-, $5(/8¢. 41584864, *(12(3"45, Q.6., 4.4.618". 4, 8, 45-- .6."%,
* (681 ("'S, (- HaP,alp,8" 4,00 LN, =" * .//,988>8/5+,26. 6 . 8. 4, Q" $5(/84. 45484864,
*(12(3"45,Q.6. $"*6.85.4,Q"." *(1.286.4,Q8" G ~ HF $668438:5("" AG(320,Q 5% " $"48*8. 4,
§784,26. 6.8 . "4, Q8" *(12(3"45,B0,D0,8"4,AA, 26(4. *¥, = 8OB=*.//5,-6( L, G " HF 66843815 (",
4818AL, =", .- %, (- *(L2(3"45,B, D7, 8"4, AA, ("', S. 68" (*+., 1$A68#("", Q85,855.55.4,
356"'A,8" 8" 9%6(, = BOB=* .// 5*68¢* " 8558+), 1 -#.6,Q(3"4$"A,8"4,G ~ HF $66843815(""P,8¢,1,8"4,
H," #.,Q(3"4,86.8,5366(3"4.4,>+ 4" ., .4A.5,(- #*.,Q(3"4,1. (" (/8+.6,085,1 .8536.4],=" .,
§"4$"A5,6.9.8/. 44788 *(12(3"45,B0,8"4,D," /2. 4,4(6.9.65. 4 .,.-- . *5, (- G HF,(",Q(3"4,
" 8/5"A, *(1.286.4, Q8" " (6. 8.4, A6 (32], G ", $6684381("", §"+6.85.4,#" ., ) 26.555 (", (-,
OXgHiH,8"4,5CXE, 1.86S.65,8", = 808=*.//5,8" 4" ., *366.""4,8"9 . 54ABK ("), OX gtH,8"4 SCXE,
.)26.555("", Q.6.,$"'9 . 5#5A8¢. 4, 358"A, W=K280WJ, N..8"Q"$/.P, 26.46.8¢1 . "%, >+, 01 I, uN, (-,
*(1.2(3"45,B%, D, 8"4, AA,6.43%., .)26.555("", (-, OXgJH, 8"4,5CXE, §", = 808=,*.//5), G ~4F,
$66845845("", §'%6.85.4, SCXE, .)26.558("", 84, A." .68 (", (-, $5,6.8*#9.., 26(43*4,5", 2 808=,
*_[159,Q"8*" Q.6.,53%* . 55-3//+,26(4. *¢. 4,>+,26. 6. 841 . "¢, Q8" * (1 2(3" 45,57, DP, 8" 4, AA, 8¢,

O11,uNy,

| -



=" ., 5#63%436. 48108+, 6./84("'5"$25, (-, /89 ("' (845, Q.6., 4.4.618".4, >+, §", 98#6(,
54349.5), F85.4, ("', #* ., 6.53450, #* . aPekd§™ +46()+/, 1 (5.4+,95, 8", $1.2(648"4,6(/.,$", G~ F¥,
§43*% 4,2 808=* //5, N (6. (9.6,4(3>/. >("4,> Q. ." OH,8"4,04b,2 (55" 8"4, " +46 ) +/,
A6(32,8¢, 0,2 (5815 ("", (", O%68