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%028 80$#& 2#*'.2#'I5& 8%#2,0-'+',%$+'$*& O',8'#2& R& 0%&

O#*& (I#+%PH&'C2,&%02&-05%8&*2+0*2& 02-72*& %'&*2($#2& %6 02&
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0(,282#%$'#2*&2#W/828$#85 I+ O &Y $55I25884.], $#.89002& 05%&6S'& *$((2,2#%8& %$55I25& 0#*& +00,0+%2,$W2*& 3/& *$5%$#+%
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;0252& 72+J3-$0,& 7,'72,%$25& '(& 32$.2& 0*$7'+/%25& +'J-*&
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Bt - TH*,-65%8 )+, -+.-(/*0+1$-)*118$-OKC1*++%C- e T—r—
(,-0)K+OKCL1*++%C
9B#+28. 1A& SO058 $2#%$($2*& $#8 8J,$#2& 0#*& OI8O |

0*$7'52& %$55J26& 8J+0& 7,'.,255& O05& 322#& 80*2& $#& %0O2¢

+'87,202#5$#&'(&$%5&,-28&$#&0*$7'+/%2>& E#& C$%,'& 5% I* $2¢ \ /

*28#5%,0%2*& %00%& 1A& 2Q7,255$#& $#+,20525& *J,$#.&
%02& +'J,52& (& 0*$7'+/%2& *$((2,2#%3$0%$ #6& 2C2#8& 50O'S$#.&

%00%8. 3%0& 0-+5%2,#28& OH#*&. .-J++,%S$+$58 7,8%28& — .
7,20°$7"+/%28& *$((2,24%$0%$HE $HWE SO$%2& 0*$7'+/%2( | macrophage | 4 m— | PO
%0,'J.08572+$($+&1A&0+%$C Y68 # infiliration

'#5$5%24%& S$%O08 %0252& ($#*$#.568 700,80+-.$+0-&

3-+U0%28& (& 1A& 2Q2,%58 0& 7'%2#%68. 0#%$0*$ 7" 24$+8 2((2+% / \

$H& 8),$#28& 0#+8& OJIBO#& 7,20*$7'+/%258& 3/& $#O$3$%S#.& — l m——
0*$7'52& *$((2, 2% $0%$H8. 0#*& *2+,205$#.& %028 2Q7,255$#8& ROS pro-inflammatory
(& T%-+8),+9%8& *+$)5%-"0+-:";0)6"0%K -%;%*0+-."99" & production r— adipokines
_KK=A" 68 %02& a805%2,& ,2.J-0%'b& ‘(& 0*$7'.2#25$5& hypertraphy
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_A<9'6&5J77,25525&80+,'700.2&$#($-%,0%$ #&O#*&$#+,20525&

2Q7,2555#8 '(& 0*$TH2+%$H#& $#8. 0*$7'528 %$55J28 (& 32528 D+)$,)*(- &1+ T#,)(%o+,*1) 1+ ~+4$1%)C,/-35) (4+72-

8$+28C68>8 1',2'C2,6& 1A& 3-'+U0*2& +J,35& $870%,82#%& $#&  1C,/6+3%

~J+'528& %'-2,0#+28& 0#*& 7,2C2#%58& 3*/& S2$.0%& .0$#& O#*& =-9%0'J.0& 52C2,0-& 5%J*$25& '#& 8J,$#2& 8*2-5& S$%0&
SO$%2& (0%8& 2Q70#5$#& $#8& 8$+2& (2*& 0& O$.ORKEARZE2% 2#2%$+& 0#*& *$200R$#*J+2*& '325$%/& +-20,-1& *28'#5% ,0%2*&
'325'.2#%$+&,-2& (& 1A& O05& 322#& (J,%02,& +'#($,82*& 3/& 32#2($+$0-& 2((2+%5& '(& 1A& 0#%0.#$58& $#& %2,85& '(&

", 30#2%& 2%&BE& $*2#%$(/$#.& 0& %,0#5.2#$+& 81528 8*2-&  82%03'-$+& 'I%+'825& _3*/& S2$.0%6& (0%& 805568& 0*$7'52&

$#8& SO$+0& %02&J7,2.J-0%$#& '(& 0*$7'+/%2& 1A& O05& -2*& Y88$55128 $#(-0880%$#6& $#5J-$#& S52#5$%$CH%/& O0#*& -$7$*8
%02& *2C2-'"782#%8& '(& 5'82& '(& % 02& 82%03'-$+& 5/#*,'82& 82%03"-$58"6& %02,2& 0,2& 5%$--& (2S& *0%0& '#& % O2& 7'%2#%$0
(20%J,256& $#+-T*$#.& $#+,2052*& 3*/& S2$.0%& O#*& J52& '(& 1A& 0#%0.#$5%5& (,& 7,2C2#%$H& 0#*& %,20%82#%&
C$5+2,0-&(0%&80556& $#5J-$#& ,25$5%0#+28 0#*& 0$.0&-2C2-8& (825$%/8 0#*& 82%03'-$+& 5/#*,'82& $#& 0JI80#5>&
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-+ C(%C":%9+F(%!@4@Sd%38%A3 7678 +. 32M+/9%6J*.9%*.-%63J /%8 1/).*3/-SRSaSK
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THHA((-$% )+27*3F+-)1,+2% (F(/.-$% 9;'(2.(/-*3/$% -,((%
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*--1($% .3% -1"32.% .9(% */F3,F(C(/.% 38% -(1% -.(23*7-% */%
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+06M; /34796 +. .(2/%638%68+.967*-. 2* AL *3/%+/7%J*.9%)3/.*/131-%
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3% -3C(% (F*7(/)($% .9(2(% +2(% +,-3% 2(M*3/+,% +/7% M(/7(2%
7*88(2(N(-% */% .9(% (1'2(--*3/% 38% .9(-(% 2()(.32-K%
&'()*8%)+,,:$% .9(% (1'2(--*3/% 38% >G 1% =A3.9% CG0<% +/7%
'23.(*1?% -((C-% .3% A(% C1)9% ,3J(2% */% */.2+4+A73C*/+,%
5<L.9%)3C'+2(7%.3%&<LK%G(M+27*/M%aG+/7%>F$%.9(*2%

*[T¥)+.(-%.9+.%*) 2(+-(7%)3/) (/. 2+.*3/-%38%.(-.3-.(23/(%

%1% C(I% ,(+7-% .3% +% 2(71).*3/% 38% .3.+,% 8+.% C+--K% #12*/M%
"TA(2.:$% .9(2(832($% J9*,(% A37;% J(*M9.% M+*/% */% A3;-% *-%
CH+*1,:% 71(% .3% .9(% */) 2(+-(% 38% ,(+/% C+--$% */% M*2,-% * % *-%
C+*1,:%71(%.3%. 9(%*/) 2(+-(%38%8+ % CHK%

"32(3F(2$% A(;3/7% .9(% 7*-.*1).*31% A(.I((/% C+,(-% +/7%
8(C+,(-$%7*88(2(/) (-%*/%.9(%+7*3-(%.*--1(% 7*-.2*A1.*3/$%
2(,+.(7% .3% .9(% 932C3/+,% '238* ($% )+/% +,-3% A(% 3A-(2F (7%
2+M9.% +C3/M% J3C(/K% :/% +%-.17;% .9+.% +/+,;Q(7%',+-C+%
38% M*2,-% */% 2(4'1A(2.:3% *% J+-% 3A-(2F(7% .9+% .9(%
7*-.2*A1.*3/% 38% A37;% 8+.$% 2+.9(2% .9+/% *.-% +C31/.$% *-%
+--3)*+.(7%J*.9%.9(%.3.+,%)3/) (1. 2+.*3/-%38%IT  4(-.2+7*3,%
=>@?% +/7% .(-.3-.(23/(K% L9(2(832($% M*2,-% J*.9% 8+.% 7('3.-%
C+*/,;%+.9%9*-%, (F(,%9+7%9*M9(2%, (F(,-%38%-(11+,%-.(23*7-%
+/7% M3/+73.23'9*/% +-% +% 2(-1,.% 38% .9(*2% 9*M9% 3F+2*+/%
+).4F*; TK%

</3.9(2% '2338% -1"32.*/M% .9(% 23,(% 38% -(1% -.(23*7-%
7(2*F(-%823C%.9(%68*/7*/M%.9+.%.9(%(88().-%638%(-. 23M(/-%3/%
A37:9%8+.9%7*-.2*A1.*3/%+ 2(%C32(%),(+2,;%3A-(2F(7%*/%. 2+/-4
-(11+ % - 1AF().-$% J9(2(% (. 23M(/*)% . 2(+.C(/.% *) 2(+-(-%
3.4,%8+.%+/7$% (- ()*+,,$%-1A) 1.+/(31-%8+.%*/%.9(%,3J(2%
A37; 'K

<% +2(+7:% C(.*3/(7$% M(/7(2% 7*88(2()(-% */% .9(%
7%-.2*A1.*3/% 38% +7%3-(% *--1(% 7('3.-% 7()2(+-(% J*.9%
C(/3+1-($%J9%)9%*-%83,,33(7%A %+%2(7*-.2*A1.*3/%38%.9(%

CGO<% ,(F(,-% +2(% -*M/*8%)+/.,:% 9*MO(2% */% .9(% M,L.(+,% +7*3-(% .*--1(% .3J+27% +% C32(% +/723M(/*)% '9(/3.;'(K%
&<L% .9+/%*/% .9(% +AT3C*/+ % 3/($% +/7%.9*-%-((C-% .3% A(% #12*/M%.9(%'(2*4C(/3+1-+ %. 2+/-* *3/$%*/%8+).$%.9(2(%*-%

21(%*/%C+,(-%+-9%J(, . %+-%*/%8(C+,(-K%bgF(2+, $HEG 0<%
(F(,-%+2(%-933/% .3%A(% 9*MO(2%*/% I3C(/% . 9+/%*/% CKl%
9% )31.2+-.% 3% >G $% >®b +"(+2-% C32(% '23/31/) (7% */%
+AT3CH/+,%8&<L%.9+/96+/9%6M, 1.(1-%6&<EUKY6L9*-967*88(2(/.*+,%
(1I'2(--*3/%638%> G %-((C-%.3%A (%6*/F 3, F(7%*/%.9(%7*-. 2*A1.*3/%
38%+7%3-(%.*--1(%7('3.-K%&1"32.*/M%.9*-%.9(32;%*-%.9(%
[(M+*F(%)322(,+*3/%A(. (%I +*-.4.349%%2+ *3%J*.9%.9(%
+ALIT+)(% 38% M, 1.(+,% >G% '23.(*1% F(2-1-% *.-% '3-* *F(%

+/%+))1C1,+.*3/%38%+7*3-(%.*--1(%+.%.9(%F*-)(2+,%,(F(,$%
"2(-1C+A,;% A()+1-(% 38% .9(% 7(),*/(% */% (-.23M(/% ,(F(,-K%
L9(2(832($%'3-.C(/3'+1-+,%I3C(/%9+F(%+%C1)9%M2(+.(2%
*N2(+-(% *1% .9(% F3,1C(% 38% 5<L% .9+/% "2(C(/3'+1-+,%

3/(- 'SOSZINEYD (-1, *IMY*[%*[)2(+-(7%2*-H%38%)+27*3F+-)1,+2%
T*-(+-(-%+/7%C(+A3,%)%-;/723C( 'K

L3% (I',+*/% .9(% )9+/M(% */% .9(% 7*-.2*A1.*3/% 38% +7*3-(%
F=-1(%7('3.-%+8.(2%C(/3'+1-($%. J3%C+32%C()9+/*-C-%
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+72(/(2M%)% 2()(.32-% C37*8*(-% .9(% )9+2+).(2*-.*)-% 38%

(17():%832%+%9*MI(2%-+)) LC1,+.*3/%38%, **7-%*/%I3C (1%

F¥T% -.32+M(% */% 8+.% 7(3.-$% -*/)(% *.% )+/% -9*8.$% J*.9*/%)31,7$% +-% 9+-% +,2(+7:% A((/% C(/.*3/(7$% A(% 81/).*3/+,%

SAAYLAH(31% +7% F*)(2+% 7(3-*-$% .9(% A++)(%
ACI((I% ,*3,;.9)% 2()(.32-% 4@% +T%@4+72(/(2M*)%
+.%4,%3,: )% 2()(.32-K% LO(% +,.(2(7% 7*-.2*A1.*3/% 38%. @%
20(.32-%+/7%  %2()(.32-%*/%+7*3-(%7('3.-%*-%*/F3,F(7%

3% .9(% *N2(+-(7% (I(2M;% 7(CH+7% +--3)*+.(7% J*.9%
2(2371).%3/ 1K

&(11+,% -.(23*7-% -((C% .3% A(% *IF3,F(7% (F(I% */% .9(-(%
788(2(/)(-%*/%,**7%C(.+A3,*-C$%+-%A3.9%(-. 23M(/-%+/7%

*1%.9(%C371,+.*3/%38%7*-. 2*A1.*3/%38%8+.%*1%.9(%7*88(2(1. %/ 723M(/-YR2(M 1, +.(%*'3,;. *)%2(-'3/-(-%3%+.()93,+ C*/(-%

7(3.-K% "+,(-% 9+F(% (% +/.*4,*3;. %% 2()(.32-% */%

L9231MOI$%+.% ,(+-.%*1%"+2.$% ) 9+/M(-%*/% . 9(% (I'2(--*3/%38%

9(*29% F*-)(2+,%7('3.-$%-.32*IM% C32(%8+.%*1%.9*-% ,3)+ *3IK%tr 72(/(2M*)% 2()(.32- ZKYt# $!1%&% -. 17*(-$% '(2832C(7% 3/%

L91-$%*/%'2(C(/3'+1-+,%J3C(/$%+%9*MI(2%+/.%4,%'3,; )%
@ ,¥3,;.9%
+))1C1,+.*3/K% </3.9(2% .9(32;% -1MM(-.-% .9+.$% +8.(2%
C(/3+1-($%+7*3-(%.*-1(%A()3C(-%.9(%'2*C+2;%-312)(%

+T¥3-(% *--1(% A*3-*(-$% */T%)+.(% .9+.% 7*88(2(/)(-% */%

% 2+.%3% */% F*-)(2+,% 7('3.-% C+% ,*C*.% 8+.%)+.()93,+C*/(-4C(7*+.(7% ,*'3,;-*-% A(.I((/% 8+.% 7('3.-%

*/% 1"(2% +/7% ,33(2% A37:% +2(% C32(% '23/31/)(7% */%
JBC(/% .9+/% */% C(/K% &*C* +2,:$% *.% 9+-% A((/% 3A-(2F(7%

38%>@$%-+/7%.9(%)3/F(2-*3/%'23)(--%38%>@4'2() 1 2-32-%*/.3%.9+.% ,*3,;.%)% (88().% 38% /32+72(/+,*/(% *-% -.23/M(2% */%
>@%A;%+23C+.+-(% C+:%3)) 129 C+*/,:%*/% F*-)(2+,96 7('3.-K% +AT3C*/+,%+7*3);.(-%6.9+/9*/%.9(%M, L.(+,%-+2(+%+/7%.9*-%

L9*-06 7('3.$%.9(2(832($%)31,7%*/) 2(+-(%*/% +/%+..(C'.%.3%
3F(2)3C($%+.%, (+-.%*1%'+2.$%.9(%, +)HY%638%> @%*/%C (/4 1-(
I%+ 7T *31%.3%(-. 23M(/$%+ -3%+/7 23M(/-%C +:%0+F (%7 ('3.-4%
+HTYM(/7(24-()*8*)9H(88().-%3/% 9(%67 *-. 2*AL. *3/%38%+7*3-(%
Fo1( K% T((TSYOF*-)(2+, %+ 743, ;%6%)) 2(+-(-%6*1%C (/%I *.9%

2(M*3/+,%7*88(2(/)(%-((C-%C32(%'23/31/)(7%*/%8(C+,(-%

9+/% */% C+,(-K% :/% +77**3/$% +,.931MO@4+72(/3)(.32%
7(/+*.:%*-% +,C3-.% 93C3M(/(31-%*/% +, % +7*3-(% 7('3.-$%
8(C+,(% +88%/%.;% 832% ),3/*7*/($% +% -'()*8*)0@4+7 2(/(2M*)%

+M3/*- $Y%+" (+2-%6.3%A (%61S%.3%12%. *C(-%6,3] (2%6*/%+AT3C*/+,%

+M*/M$Y%o+-%J(,, Yo+-%6*19I3C(/$%+/7%.9*-%-((C-%.3%A (%, H(THT*3):.(-% .9+/% */% .9(% M,L.(+,% +2(+K% B(/)($% A+-(7%

.3%.9(%2(71).*3/%38%.(-.3-.(23/(%J*.9%+ME2K %:/%-1"32.%
38%.9*-%.9(32:$%.(-.3-.(23/(%.9(2+",%*/%3,7(2%C(/%-((C-%
3%2(71)(%.9(%F*-)(2+,%8+.9%C+--%o+/7%*) 2(+-(%,(+/%C1-),(%
C+--K% :/% J3C(/$% 93J(F(2$% .9(% ,(F(,-% 38% .(-.3-.(23/(%
+2(%)322(,+.(7%J*.9%+%-*M/*8*)+/.%*/) 2(+-(%*/%+A73C*/+,%
8+.$%-3%C1)9%-3%.9+.%*/%J3C(/%J*.9%'3,;);-.*)% 3F+2*+/%
-;I723C($% 38.(/% )9+2+).(2*Q(7% A;% +% 9;'(2+/723M(/*)%

- +.($% .9(2(% *-% +/% */)2(+-(% 38% .9(% 5K % :/% -1CC+2;$%
.9(%23,(%38%-.(23*7%932C3/(-%*/%M(/7(2%7*C32'9*-C%38%
A37;% 8+.%-((C-%.3% A(%'2*C+2*,:%-1"32.(7% A;% .9(% 8+).%
.9+.%7*88(2(/)(-%*/%.9(% 7 (F(,3'C(/.%+/7%,3)+,*Q+.*3/%38%
+7%3-(%.*--1(%7('3.-%+2(%'2() (7(7T%A;%F+2*+.*3/-%*/%.9(%
'2371).*3/%38%-(11+,%-.(23*7-K%B(/)($%.9(-(% 7*88(2(/)(-%
(C(2M(%+/7%A()3C(% (F*7(/.%712*/M%'1A(2.;K% &()3/7,:$%
C(/3'+1-($% 71(% .3% .9(% )9+/M(% */% (/73)2*/(% -.+.1-$%
*06 )9+2+).(2*Q(7% A;% -*M/*8*)+/.% )9+/IM(-% */% (/(2M;%
C(.+A3,*-C% .9+.9% 2(71)(% M(/7(2% 7*88(2(/)(-% .9231M9% +%
2+1-**3/%.3%)(/.2+,%3A(-*.;K%[*/+,,:$%+,-3%.9(%2(71).*3/%
38% .(-.3-.(23/($% J*.9% +M($% */% C(/% ,(+7-% .3% */)2(+-(7%
F*-)(2+,%8+2523Weljdy

:&BB"8"+"#( &+( /&A&*( 1"$D7./&#1( DH#( D( ' +$8&70$&.+($.(
S"++'8( *&1.8A%EH1( &+( $%"( *&HSB&T0$E&.+( .B( D*&AH#'(
S&HHO"(*"A S#(

3/% .9(-(% 8*/7*IM-$% *.% -((C-% .9+.% */% I3C(/% .9(% ,3I(2%
A37:% 8+.% ,*3,;-*% *-% (% -(/-**F(% .3%4+72(/(2M*)%
-*C1,+.*3/% .9+/% .9+.% */% .9(% 1" (2% A37;K% "32(3F(2$% *.%
+"(+2-% .9+.% 2(M*3/+,% 7*88(2(/)(-% */% )+.()93,+C*/(-4
*71)(7%,*'3,;-*-% +2(% 2(,+.(7% .3%-*.(4-'()*8*)% F+2*+.*3/-%

*1% 4+72(/13)(".32-% 7(/-*.;% +/7% .9+.% F+2*+.*3/-% */% .@4
+72(/(2M*)%62()(".32-%+88*/* ;. %( ', +*/$Y%+. %o, (+-.9%6*/%'+2.$%.9(%
M2(+.(2%,*'3,;.%)%2(-'3/-(%*/71)(T%A;%)+.()93,+ C*/(-%*/%

J3C(/ 1K%:.%*-%*C'32.4/.9%.3%'3*/.%31.$%93J(F(2$%.9+.%.9(%
C(2(% 2(M*3/+,% 7*88(2(/)(-% */% ,**7% C(.+A3,*-C% 73% /3.%
81,,;% (I',+*/% .9(% M(/7(2% 7*C32'9*-C% 3A-(2F (7% */% .9(%
7*-.2*A1.*3/%38%A37;%83¥WH00+,.931M9I%+%M(/(2+,%. 2(/7%*%
2(M*3/+,%,**7%1.*, *Q+.*3/%*-%)3/-*-.(1.%J*.9%+/723*7%+/7%
M;/3*7%)3/832C+.*3/-% 3A-(2F(7%*/%C+,(-%+/7%8(C+,(-$%
2(-0-F(; °K

G.+'/0#&.+#

:1%)3/),1-*3/3%*.%*-%),(+2% .9+.9% 1/7(2,;*/M% .9(% 7*88(2(/.%
7*-.2*A1.*3/%38%+7*'3-(%.*--1(%7('3.-%.9(2(%*-%+%)3C",(1%
1(.J32H%38%A*3,3M*)+,%+/7%A(9+F*312+,%*--1(-K%L9(2(832($%
9(%*/.(2+).*3/%A (. I((/1%-(F(2+,%8+).32-%+/7%C()9+/*-C-%
)3/.2*AL1.(-% .3% */71)*/M% +/7% )3/-3,*7+.*/IM% 7*88(2(/)(-%

*[% -.32+M(% +/7% ,3)+,*Q+.*3/% 38% +7*'3-(% .*--1(% A(.J((/%
C(/%+/7%JI3C(/$%+-%J(,,%+-%.9(% 1/7(2,;*/M%7*88(2(/)(-%

% +T7**31% 3% J9+% 9+-% A((/% 7*-)1--(7% -3% 8+2%% */%-1A-.2+.(%C(.+A3,*-C 1K

2(M1,+.*3/9638%, *3,;-*-9638%.9(%,3)+,%+7*3-(%.*--1(%)31,7%
A% +/% *C'32.+1.% 8+).32% )3/.2*A1.*/M% .3% 7*88(2(/)(-% */%

A37:% 8+.9% M(/7(24-'()*8*)% 7*-.2*A1.*3/K% :/% 8+).$% *% 9+-%

A(1% 13.%)(7% .9+.% .9(2(% +2(% -*M/*8¥)+/.% 7*88(2(/)(-% */%
7% C(+A3,*-C% A(I((/% C(1% +/7%I3C(I$% (-()*+,,:%
2(M+27*/MY%C3A* *Q+.%3/%+/7%31%7+.*3/9%38%8+. . %-3HIS K%
J7((7$% +,.931M9% -1A) 1.+/(31-% 8+.% */% .9(% 1"(2% A37;%

9+-0b+%M2(+.(2%,*3,:.%)%+).*F*.;%.9+/%.9(%,3J (2%A37 $%A3.9%

%19 C-+,(-%+/7%8(C+,(-$%J3C(/%.(/7%.3%+)) 1C1,+.(%82((%
8+..;%+)*7-%6J9* (%C(/%.(/7%.3%31*7*Q(%.9(CHC32(%(+-*, ;K%
1% +T7**3/$% C(I% +2(% +,-3% ,(~-% -(/-**F(% .3% .9(% +/.*4
+3,: ¥)0(88().-Y6B8%6/- 1, *IKYLO(-(%7*88(2(/)(-%2(-1C+A,;%
2(8,().%.9(%3"3-*.(%M(/7(24-'()*8*)%-'()*+,.:%*1%(/(2M;%

1% ¥Q+.%3/% -*/)(% 9*MO(2% */-1,*/% -(I-**F*.;% +/7% ,33(2%
C1-),(%C+--%3A-(2F(7%*/%JI3C(/%'2(8(2(/.*+,,:%,(+7%.3%
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HT93-(%. 5~ 1(%BL/) <K% I+ )+ [#0* %1 K%@Slai%!la@=R?XRTTAY @K

€,332% :#$% &;C3/7-% ">K% &(11+,% 7*C32'9*-C% */% J9*.(% +/7% A233/%
+7%3-(%.*--1(%J*.9%3A(-*.;,%+/7%*/8,+CC+.*3/K%2'&,#)3+1$ K% @S!ai%
WW=1?XYZ4ISRK

[2*(7% &j$% K((% "1$% j+2+-.(2M*31% K% &O+*/M% 8+.% 7*-.2*A1.*31X% 0(J%
*/-*M9.-% */.3% .9(% C3,()1,4+2% 7(.(2C*/+.-% 38% 7(3.4% +7% -(14

TCUT( Yo+ T%3-(%A*3,3M;K% 45319 #6718$3&H7-&1"K%@ SIZi%@R=T?XIRaz4
Z@K

5+2,+C3F% g$% ¢(.9(+% Dk$% G3A(2.-% DL% I2K% &(14-'()*8*)% 7*88(2(/)(-% */%
FXT% +/7% M, 1)3-(% C(+A3,*-CKYR"%# <"="*&I"8#6>12/1"™3: K% @SIZi%
ZX@alK

2+ (2M*319%$%&C*.9%8GSY%e2((A(2MY<RSY[2*(7%EIK %, (1% 7*88(2(/)(-%*/%
91CH%-+7%3-(% . *-1(-%4%.9(%A*3,3M;%38% (+2%-9+ [KB4 73 @# AIBBRE
@S!@%R=1?XIRK

&+ 3-+9%&$Y01(/-(1%" #K Y &(1%+/7%-(1%- (234 7-X%*C'+).%3/%.9(%H*/(.*)-%
389%8+...%+)*7-% 1/7(2,:*IM% A37;%-9+ (KB&. # C'8#)'84 DSI"# ("$3/%!9 K%
@S!ai%@S=1?XIZ4@RK
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38%0%/-1,4/%+).*3/%+/7%C*.3)93/72*+ %81/).*3/KUS# A1 53%3/#ER% @S Zi%
@SIZXYWZ]ZK
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+7%7%- 2*A1 *3/KB=1-* %3 K%@SIRI%@=R?X!@]4RakK%

1K % e+F*/94"$%D33'(206>>$%B*)H/(2%G DKY%>-. 23M(1%2()('.32%'23. (1%)3/.(1.%

.06 7*88(2(/. %*/%+ATCH+%.9+/%M,1.(+ %-1A)1.+/(31-%6+7%3-(% *-1(%
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W@=]?X!11S41K
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4% (. 1I#5'S-3)#361, /%S (H1($2#
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T(#)$-.+>)1*$/$-#+)1<)C)*Y#'-/1*$)%-)C)UHEX $)/ *-#& ?%=$)
%*+)M)<1==1UN.;)?/$/-$9)-(#)</&$-)1*#)Y .$-)R#<1&%#)- (#)</&$-)
[*Y#-11%9) - (#) $#'1%+) M) U#H#XS) Yo<-#8&) - (#) =%$-) I*Y#'-/1%)
SHEB/1*)%*+)-(#)-(1&+) IM)UHH#X$) % <-#&)- (#)=%$-)/*Y#'-/1*)
SHSP/1*Z) 1. &/*3) #%'() -8tt%-4#*-) $#$$/1*9) -(#) $.RY#-)
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1<)R1-()<%'#)%*+)*# X 9)-1) L P& 14#)-(#)/*-#&N/*+12/+.%=)
2%&1%-11*$)*)EX/*)5-%- . $Z)7 (#)$%04#)- &b/ #+)/*2#$-13%-18&)
Yo+ A/*[$-1#&H+)G])%*+)' 1%-&1=);&1+.-$)-1)%==)$.RY#-$Z)
D1-();&1+.-S)UH&H)/*Y#'-#+)4%* . Y%==>)/*-1) 1*#)$/+#) 1<)

-(#) (HX) %*+) - () *#'X9) %-) - (#) =#?#=) 1<) - (#) $. ;#&</"|%=)
+#&A[$).$/*3)A.=-1;=#)AI'&1I*Y#'-[1*$Z
THY)-(SIHB)LY Y H -1 ) &H #I2#+)3H*-=#)A%$$%3H)< & 14)
-(H)*PH$-13%-18)-1)#*$.&#)1;-14%=);&1+.-)%R$1&;-/1*Z

@).26#2'0$-%6H#1%24G/*)*(*,

T(&HH) IFY#-11*) SHSS/1*$) UHH) H#HE<1&AH+) %-) C) UHHXS)
[*-#8&2%=$) 5:19) fC9) fc8) %*+) YSSHESAH*-$) UH&H) 4%+#)
RH<L&H)/*Y#'-11%)5:189)-UL)UHHXS)%<-H&)- (#)=%$-)-&#%-4#*-)
$HES/1)51K8)%*+)C)A1*-($)%<-#&)- (#)=%$-)/*Y#-/1%)5IK8Z)
7(#) $-.+>) U%S$) +1.R=#) R=/*+9) -(#) ?1=.*##&S) %*+) -(#)
[*2#$-13%-1&$) /) (%&3H) 1<) - (H)#2%=.%-/1*$) UH&H) R=/*+#+)
-1)-(H)-8HY%-4#t*-H) 1+ =) - (#)-&#%-1*3) [*2#$-13%-1&) U%$)*1-)
R=/*+#+) 1) (#)y &#%-44*-$)5:"0)1 &) 1*- &1 =8Z)7 (#) &#%-4#*-)
$/+#)U%$)%==1'0o-#+)%"1&+/*3)-1)%)&%*+14/V%-/1*)=/$-Z)
1) (&) 1¥Y#-11%$) 2/$1-$9) - (#) -&#%-1*3) [*2#$-13%-1&) U%S)
&t _[&i##+)-1)-(1&1.3(=>)+/$/*<H"-)-(#)%&#%S)-1)RH)- &#%-#+)
$/%3)IZIS)$HE&/=H)'1=1.8#+)%_#1.$) (=1&#PI+/*#Z

@1)-1;/'%=)%*#$- (#-1)U%S). $#+) &HN/FY#'-[15Z) 2*Y#'-/1*$)
UH&H) 4%+#) .$/*3) CIT) t) [*() *##+=H#$SZ) "&1+.'-$) U#&H)

[RY# H+) #H=>) 1%) -(H) %8&H%S) -1) RH) -&#%-#+9) .$/*3) -(#)
$H&I%=) ;.7 &H) H'(*]_H#9) 4%X/*3) %) 2/$/R=H) R1=.9) 1<)
—UL)-1)-(8HH)AI ==/ AH-HES)*)+ % AH-H#8&)5' 1*-Yo/*[*3)%=41$-)
1ZIS) 4Q8) /*-1) - (#) &#-I' =%&) +#&A/$) 1&) - (H) 4/+) +#&AI$Z)
T(#) 41'&1;. %~ &H#S) +1+) ¥1-) *##+) -1) <1&4) %*>) =%&3#9)
2ISIR=H):%;. =H$Z) 7(#)-1-%=) 21=.4#) Y #'-#+) U%$)14Q) #&)
(%=<N<%'#)%*+))4Q):#&)(%=<N*#'XZ)

DH<1&H) [*YH#'-11%9) Yo-1#*-$) UH&H) %$X#+) -1) %?1/+) $.%) 1&)
%&-/</'%=)Fh)#P;1$.&#)5!S)+%>$);&/18)-1)-(#)/*Y#-/1*8)%$)
UH==) %$) $%.%%6$9) '1*-%'-) $;1&-$9) %="1(1=) 5-(#) +%>) R#<18#)
[¥Y#-/1*8) %*+) 2/-%4/%) 6) /*) (/3() +1$#$9) %$;/&/*9) %*-/N
[*<=%44%-18&>)1&)%*-'1%3.=%*-$)+&.3$)5- (#) UHHX)R#<18H)
-(H), &L+ . 8HBZ)T(&1.3(1.)-(H)$- +>):#&/1+)*1) (%*3H)

-1) <%'/%3=) (>3/#*4) :&1+.-$) 1&) &1.-/*#) U%S$) %==1U#+) *18&)
UH&H)$H=<N-%**[*3)%;:=/"%-/1*$Z

@1) %;;=/'%-11%) 1<) %*>) 4#+/*%=) ;&1+.) +.&/*3) -(#)

$- +3)U/-(1-)*1-/<>*3)- (H)*24$-13%-1&)U%S); #&4/--#+Z)
Fh)&%>)%*+)$. %) #P;1$.&#) U%$) *1-) %==1U#+)-(&1.3(1.-)
-(#) H&IL+Z) T(H) $.RYH-$) UHEH) %SXH+) -1) %?1/+) -(#)
%::=/'%-/1%) 1<) %*>) 4%X#N.;) +.&/*3) -(#) *#P-) M) (1.&9)

o+ )0o*> Y ¥ H* S/ PH)<Y' Yo=Y 8 Yo- At *-OP-&HAH)Y HAH&Yo- . &)
%o*+)'1%-96'-)$; 18-$)<1&) L*#) UHHX) Yo <-#&)*Y#'-/1%Z

PAL,.1)$*%#(/$)/$1#Q#<00'004'%)0
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T(#);8/4%&> )i+ +;1/*-)U%S)- (#)#?1=.-/1%)<&14):1)1<)-(#)

&H=I#<) 1<) -(#)' (##X$) %-) TKZ) ,."#$$) U%S) +#</*#+)R>) %);)
2%=#)1<)-(#)-#$-)R#-U##*)3&1.;$)UIZISZ) 7 (#)&H=I#<)I*)-(#)
"(##X) % &8#%)5,%9) & 1. 3(*#$$) ;% &% 4#-#&8) U%S$) #?%=.%-#+)R>)
<&I*3H) ;&L H#-I1%) %-) -(#) :19) TK) %*+) fIK) -/ 4#) ;1/*-$Z)

L&/*3H) . &LYH#'-I1%) $H#S) -(#) :&/*[)=#) 1<) I*-H#&<H&14H#-&>Z)

T(#H) 4#-(1+) '1*$/$-$) /*) ;&LY#-/*3) %) *#-UL&X) 1<)
<&/*3#$) 1*1) -(#) %&#H%) -1) R#) %*%=>VH#+Z) L&/*3HS) %&H#)
+H<1 &AH+),&1;1&-11*%==>)-1)&H#=I#<Z)A%X[*3)<1.&)$#;% &Yo-#)
%'_IBI-I1*SH*%R=H#$)-(#)$1<-U%&H)-1)&# 1*$-/-.-#)-(#)C:)
[&A</=H)1<)-(H)HP;=18&#+) % &HY)R>)'%=".=%-/*3)-(#) (#/3(-) 1<)
#90'() ;1/%-Z) T(#) [*$-&. 4#%-) $#+) U%S) - (#) :#&4%T71;r)
4%*.<%'-.&#+) R>) D&#.'X4%**) TARG) 561-#'(8Z) 7(/$)
[*$-&.4#*) '1*$/$-$) 1<) %) 4#%S$.&#AH*-) $#*$1&) U/-()

%) Q6:) ;&1Y#'-1&) U(/'() #4/-$) -(#) <&/*3#$9) %*+) %) 00:)

"% 4#8Y69) 'Yo=/R&Yo-#+) -1) %) +H#</*#+) MHUNS. &H#HAH*-) </#=+Z)])
) <1=+) 4%3*/</'%-/1*) =#*$) U%$) .$#+) <1&) -(#) $-.+>9)
"1&&#$;1*+/*3)-1) %) </#=+) 1<) ?/#U) 1<) cl) P)K1)44)U/-() B)
"A)+t-(Z

2-3&" *(+,-"./8&%"041,
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aesthetic medicine  I"H#$USEHSY&" ()1 (*"+(#, - "Yor JHO!1"+112(*% &, */-13%"+ 1" 14/* -(#'&!/&"0!5!-%.,* | )}/I-/#0(2"6 %60 & (#'- (**%60!'-"/*

HX) % 8HYO)R>)< &/ *3H) & LY #-11*)%-):19)TK)%*+ )fIK)-/4#) @)1)$0)$(1,#1%1,60'0S
1/*-$Z 7(#) $-%-1$-I'%=) %*%=>$/$) U%S$) #&<1&4#+) %o<-#&) +%-%RU$H)
N:#&A%=) - (/' X #$S$) .$/*3) :#&40.;) (/3() <&H_.#*'>) =1XZ)7 (H)1%-1*. 1. $)2% &Y R=HS)UH&H)H$ &IRH+OS) . ARH&)
5MIAGVS).=-8%$1.*+) U%$)4#%S$. &#+)/*) 18+#8&)-1)41*/-1&) 1<) $.RY#-$9) 4#%6*0) $-%*+%&+) +#2/%-/1*0) 4/*/4.49)
-(##?1=.-11%)U/-()-14#Z 4%P/4.49) 4#+]%*) %o*+) _%&-1=HZ) V.%=/-%-1?7#) 2%&I%R=#$)
N, X/%)(>+8%-/1%).$/*3)AL/$-. &H#AH-#&):) U%$) A#%S$. &#+) UH&H) &HSH*#+) %3$) * ARHES) Y%*+) %$) HE&H*%3HS$Z) ])
1%) -(#) '(##XS$) %-) :19) TK) %*+) fIKZ7(#) +#-() 1<) *18&4%=/->)-#$-) U%S) #&<L&AH#+) 1¥)-(#) +%-%Z)]) $-%-/$-'V6=)
AH%$. &#AH#*-) U%S) 1ZS44)5 1S) : & 1RHBZ) 7 (#) 44#%$. &#+) "14;%8/$1%) 1<) RWGSH=/*H) 2%=4#$) 5'1%-/*1.$) 2%6&/%R=#$3)
%= #)/$);81;1&-/1%%=)-1)-(#)U%-#8&)' 1*-#*-Z) U%S$) #8<1&4#+W) [*) -(#) '%$H) 1<) %) *1&4%=) +/$-&/R.-/1*9)
N, X/%) #=%$-/'1->) 4#%$.&#A#*-$) UHEH) 1R-%/*#+) .$/*3) -(H); %1 &tt+) - +#%-)-) #$-) U%S). $H#+)-1)'14,%8H) R% $H=/*#)
%) DY%==/$-14#-#&) %-) :19) 1K) %*+) fIK) 1%) - (#) ' (##X$Z) 2%=H#$H) /*) 1-(#&) '%$HSO) - () %/8&#+) f/=1P1*) #$-) U%$)
7(#) &/ ;=#) 1<) R%==/$-14#-8&>) &H=I#$) 1%)-(#) .$#) 1<) %) .$#+Z) T(#) $%4#) U%S$) +1+4) -1) '14:%8H) ;1$-N-&#%-4#*-)
4%$%$) '%.$/*3) %*) 14:%"-) 1*) - (#) $.&<%'#) 1<) - (#) $X/*) 2%=#$) 51%/*1.9) ?2%&I%R=#$8Z) LI*%==>9) #?1=./1%)

1%) 1&+#&) -1) 44%$.8H) I-$) M (%*'%=) &L H&-H#S I W)  R#-UHHY) -|4H) 1/*-$) %*+) -8&#%-4#*-$) U%S) %*%=>V#+Z)])
+<<HEH* ) Yo &Yo M-HES) UHEH) YoSSHESH+W) - (#) *+#*-%o-/1%) &t HYo-H+) AH%S$. &) %*%=>$/$) 1<) 2%&/%*#) 1*)R1-()<%'-1&$)

U(/' (&t &HSH*-$) %) +1 &H'-) AH%$. &H#) 1<)- (H) </ &A*#$$) 1<) 5-&HYo-44*-9)-1 A1), 1/*-$8)/%) % $#) 1<)*184%=) +/$-&/R -/1*$)
~(H)$X/*)5- (#) 3&HYo-H#&)- (#) %= #9)-(H) 4 1&H)K<=%"/+])- (#) U%S$) +1*#Z) 2*) '%$#) 1<) *1*N*1&4%=) +/$-&/R.-/1*$9) %)
$X/%)/$89)-(#)%=:(%)?%=4#)U(/'(9)/<)(/3(9); 1/*$)-1);11&) 06/ &#t+) fI="1P1¥) #$-) %*+) %) L&MH+4%*) #$-) 5-1) %*%=>V#)

H=WS-1'1->) Yor+) <[*%==>) -(#) '1#<</ [#*-) 1<) &#S$-/-.-/1%) EHAYo ¥ #8) UHEH) #&<1&AM+) 1%) +#=-%3) 5-&#Yo-#+) Wr1*)
501"8)-(%-) &#;1&-$) %) 41&#) #=%$-I) SX/*)/<)-(#) ?%=#)I$)  -&#%-#+8Z) 7(#) $I3*/</'%*#) =#?#=) U%$) $#-) -1) S[) %o*+) -(#)
'=1$#)-1)12) -&it*+)=#?#=)-1)I[Z

N6?%=.%-/1%) 1<) $X/*) &%+/%*#) .$/*3) -(#) 0ZQZ7ZDZ)

$'1&/*3)4#-(1+)U%S)#&<1&A#+)R>)%)- &%/ *#+9)R=/*+#+)

1%24$-13%-18&)%-):19)fK)%*+)IK " Z K'0.,)0
N, #=<NOSSHSSAH*) R>) -(#) 1%-/#*-$) U%S$) %=$1) &#' 1&+#+)

$/%3)%)$-%*+%0&+)_ HS-/1%*0b/ &H)<1&)<Y%'H)%o*+)*#'XZ) (%)*(+,-99%3*3+,3(%0-(%&"1,:99-30,&9, <=, *". 3&"0(&>,
NO1441%)%*+)=1'06=)-&H%- 4#*-) &H%'-|1*$) UH&H) &t 1&+H+) &" 42%" (&76@"-44,%" 0@-,3@--?,*(-*

R>) -(#) $.RY#-$) #2H#&>) +%>) .$/*3) 06) +06/=>) +/%8&>) *-/=)  1):19) $X/¥) &1.3(*#$$) ;%86 AH-#8&) U%S$) *1-) $/3*/</V%*-=>)

1K) 2/$/-Z) 7(#) %14) U%$) -1) %$S$HSS) - (#) ;&HSH* #) Yo*+) - (#) +<<H&H*-) Rit-UHH*) '1%-&1=) %*+) "ON-8HYo-#+) '(HHX) Y%6&HY%0)

SHH&I->) 54/=+9) A1 +#8%-H#) 18) SHHEHB) 1<) &H+*#$$9) :96/*9) =273")>Z) DH-U#H*):1)%*+K9) @ F%&YoAH-#8)$I3*/</%o*-=>)
[%+.8%-11%Q)SUH==/*3W+#A4%0). *# 24 *#$$9) (Y%#4%-14%9) 14:8124+) R>) +# &#%$/*3) SZJ[) I*) - (#) :"ON-&#%-#+) (#4/N
[4(1*39) +/$'1=1&%-/11=18%-/1%) 1&) %*>) 1-(H&) Y%+ #&$H)  <%'#$) B) XIZICIC89) U#HEH%S$) /) U%S) *L*N$/3*/</%*-=>)
H<<H)L)HY' )1+ 1<)- (H) (HHXS)%*+)*#'XZ) 1% &HYSH+) %) -(#)'1*-&1=) (HAIN<Y%'#) 5elZB[9) A)X)@,8)=.273")
NI-) #9%'() 2/$/-9) %*>) =1'06=/V#+) [*-1=H&Y*H#$) SH&>-(#A%9)  *>Z)A1&H1PH&I)-(/S)H?1=.-/1%)1<)-(#):"ON-&H%-#+)3&1.;)U%S)
+#$_.%4%-/1%9) -/*3=/*39) R.&*/*3) 1&) 1-(#&8) 1&) %*>)  $/3*/</Up*-=>)+/<<H&#*)<&14)-(H)#?1=-/1%)[*)-(#)'1*-&1=)
Yo+ 2H&SH) #PH) UHEH) %=$1) &H#'1&+#+) R>) -(#) -&#%-/*3) 3&1.))5 A)X)IZINBY)U(/'() 2%=/+%-#3$)- (#) :&/4%8&>)#<</%'>)
1%24#$-13%-18Z '&J-HEI1¥)1<)-(H)$- +57) T(&HH) A1 ($) Yo<-#&)-(H)#*+) 1<)-(#)
-&itt%-4H*-$)5TIK); 1$5-) RUSH=/*HBO) 1) $/3%/</'Vo*-)+| <<H&H*'H)
HESISH+) Yo*>A1&H) *)-(H) "ON-&#%-#+)3&1.))5e1ZB[9)  A)X)
@,89)U(/=H)%)$/3*/</Y%*-)U1&$H#*/*3)1<)$X/*)&1.3(*#$$)U%S)
TR$HE2H+)/*)- (#) 1*-&1=)3&1.;)5ecZc[9) AX)IZIIMIS) =273"y>Z)
T(#H)#21=.-/1%$) <&14) RYSH=/*H) UHEH) $-Yo-I$-Yo==>) +|<<H&H*-)
%$)Ut#==)R#-Ut#*)-(#)-U1)381.:$)%)fIK)5 A)X)IZIBIISZ

Cheek roughness % of change % of change
Sa, pum (mean = SD) Do w8 W8 vs DO wis W18 vs DO
DRC 50.38 £13.41 4743 £11.62 -5.9% 50.60£15.09 +04
Control 48.83 £ 15.03 49.50+13.75 +14 52.06£16.33  +6.6%*
p valuet - - 0.0011 - 0.0409
* Comparison versus D0, p < 0.05, Wilcoxon test
** Comparison versus D0, p < 0.01, Wilcoxon test
T Comparison of changes from D0 with DRC versus Control, Wilcoxon test
A*B>-,8 +)@:)#:%(./"$$)A2428"6"H) @2)8"2$%#"1);/)6.")-."":$)?"<;#")=BC>D)E)9"":$)=FG>)2/1)H)8:/6.$)=F*G>)/)"2-.)."81<2-") 2<6"#)6.")" /1):<)6#"268"/6)

9'6.)BIK)#)6.")-:/6#3)1)6.")L,,)A:A%326',/D)8" 286" 1) 24) <H: /(") At M"-6';/+

1"#$%"$&'()"*&'&+"(,(-./01"(2(,(34(5(,(6'$.7"8(9(:""17"8(;<=>( R
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acsthetic medicine " HSYOSEHBYOE" (10! (" (H#, Yok IHOI1"+112(*068&, H/-13%"+ 1 114/ ~(#" &&"O151-%%. ¥ 1) }/1-HHO(2"6 Y60 &(#-(*060!'-"1*

2-3&" *(+,-99%3*3+,3(%60-(%+1,:99-30,89,;<=,*". 38"0(&>, :99-30,&9,,<=,1".,3&"0(&>,&", -()%4,0@%37?"-44
&" 472%" (&76@"-44,%",0@-,"-3?,*(-* 014;%8&/*3) -1) -(#) ;&H#N-&#%-4#*-) $-%-.$9) -(#) +#&4%=)
1):19)$X/*) &1.3(*#$$) ;% &% 4#-#&) U%S$) *1-) $/3*/</ %o*-=>) -(IXH$S) $I3*/</'%*-=>) [*&#%H#+) #]-(#&) M) UH##XS$)

+<<H&H*-) RE-UH#Y) '1*-&1=) %*+) "ON-&HYo-#+) *#X) %&#%)  SEMZK[H)X)IZIMIB8)1&)C)41*-($)5eBZ![9);)x)IZIMBI8)%o<-#&)

= 273")E2)])-UL) UBHXS) Yo<-#&) - (#) #*+) 1<) - (#) - &#%-4#*-$) -&#%-4#*-$)/*)-(#):"ON)-&#%-#+) (##X$) =2?3")HZ

5K);1$-) R%SH=/*#89)'(%*3#3$) <& 14);&H#N- 8 Yo-AH*-) #*+1t+) 7(#) '1*-&1=) $/+#) %=$1) &#?#%=t+) %) $/3*/</%*-) I &H%$H#)
-1) $(1U) %*) /4;&128#4#*-) 1<) -(#) ,.%) ;%80 4#-#8&) [*) -(#) %) -(#) +#&4%=) -(I' X*#$$) %-) R1-() -/4#) ; 1/*-$) 5e BZM9)  A)X)
"ON3&1.;) %*+) %) U1&S#*/*3) [*) -(#) '1*-&1=) 3&1.;9) R.-) 1Z11SJ) %*+) eBZM9W) x) IZIIMS8Z) @1) $/3*/</'%*-) +/<<#H&H#*'#)
R1-(#21=.-/1*$) U#&#)*1-)$-Y%o-/$-1'%==>)$/3*/</'%*-Z U%S$) LR$H#& ?#+)R#-U#*):"0)%*+)' 1*-& 1=)-&#%- 4#*-$Z

GLUHHE)- () 14:%8&/S1*RH-U#)R 1- (1= -[1*$)$(LUH#+)
06)-&d#*+)/¥)<%218&) 1<)- (#):"ON-&HYoH+) ' X)$/+#$)B)X)1ZIJ C8)
=273")EZ
7(8HH)ALH($)V0<H&)- (B +)1<)-(H)-&#%-4#*-$)51K): 1$-)
RYGSH=/*#89)- (#)'(%*3#)<&14);&HN-&#%-4#*-)$-%- $)$(LU#+)
%6)$=/3(-=>)$/3*/</'%*-)U1&SH*/*3)1<),%); % &Y A#-#&)/*)R1-()
3&1.$) =273")EZ

Nkvene 0w dme g e
DRC 54.08 £20.61 51.98+18.29 -39 55.61 +£20.91  +2.8%
Control 51.40+£17.34 51.86+17.80 +0.9 5427+17.92  +5.6%*

p valuet - - 0.0973 - NS

T Comparison of changes from D0 with DRC versus Control, Wilcoxon test

* Comparison versus DO, slightly significant difference, p = 0.0973, Wilcoxon test

** Comparison versus DO, slightly significant difference, p = 0.0759, Wilcoxon test

A*B>- CD@:'/)#;%(./"$$)A2#28"6"#)@2)8"2$%#"1),/)6.")/"-:)?"<;#")=BC>D)E)9"":$)=FG>)2/1)H)8;/6.$)=F*G>)/)'2-.)."8'1<2-")2<6"#)6.")'/1);
BJK);#)6.")-,/6#;3)1)6.")L,,)A;A%326";/D)8"2$%#"1) ?4)<#'[(")A#;M"-6";/+

<)6#"268"/6)9'6.)

Dermis thickness, % of change

% of change

mm (mean + SD) Do w8 W8 vs DO Wi8 W18 vs DO
HA product 1.45+0.29 1.49 £0.22 +2.8% 1.51+£0.25 +4.1%
Control 1.44+0.25 1.50+0.23 +4.2%* 1.50+0.27 +4.2%*
p valuet - - NS - NS
* Comparison versus D0, p < 0.05, Wilcoxon test
** Comparison versus DO, p <0.01, Wilcoxon test
T Comparison of changes from D0 with DRC versus Control, Wilcoxon test
A*B>- EDB"#8'$)6."-:/"$3$)8"2$%#"1);/)6.")-."":) ?"<;#")=BC>D)E)9"":$)=FG>)2/1)H)8;/6.$)=F*G>)'/)"2-.)."8'1<2-") 2<6"#)6.")"/1) ;<) 6#"268"/ 6)9'6.)BJIK);#)

6.")-1/6#:3)1)6.")L, JA;A%326';/D)8"2$%#" 1)24) " ;(#2A 4+

I"HSY6"$& ()& &+"(, (- /01" (2(,(34(5(,(6'$.7"8(9(:""17"8(;<=>(
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aesthetic medicine

IHSYOSEHSYOE" (H0) (*+(H, - Vot I HOIL"+112(*V68, */-13%"+ 1114/ -(#"&/&"O151-%. ¥ 1) /1-/#O(2"6 %0 & (#'- (%601 /*

:99-30,&9,;<=,*"., 3&"0(&>,&",4?%", @+.(*0%&"

"#$.=-$) 1<) +#&AIS) (>+8%-/1%) MH%$.&dt+) 1¥) -(#) '(HHXS)
%&H)S(LUX)/*) 223")R Z

TULYUBHX )V <H&)- (H)=%$-)/ Y #'-/1+9)(>+&Y%-1¥)1<)- (H) +HH#;)
+#&41$)51ZS) 44) :&1RHB) [$) A%/*-%6/“#+) %) -(#) (##X$) 1<)
-(#)"ON3&1.,)5e1ZC[9) AX)@,8)UH&H%S$)(>+8%-/1%)%=41$-)
$I3*/</Yo*-=>) +# &HYSH+) [*) -(#) '1*-&1=N3&1.;) SNBZM[9P)
X)1ZI'SK8Z) 7(#) +/<<#&#*#) R##-U#*) R1- ) #21= -/1*$) U%S)
$-%%-/$-/'%==>)$/3*/</ Uo*-)%*+)*)<%?1.&)1<)- (#):"ON-&HYo-#+)
3&1.))5 AX)IZIK'8) =273")RZ)7(&H#)A1*($)%<-#&)-(#)=%3-)
IY#-11%)50K9)  273")R 8)+/<<#&H#*#$)U/-();&HN-&HYo-4#*-)
%*+)R#-Ut#*)381.;$) UH&H)*1-)$/3*/</'%*-Z

:99-30,&9,;<=,*". 3&"0(&>,&" 42%" ->*40%3%0+
XIVH=%$-11->)U%S) %o SSHSSH+)-(&1.3()-(H) 4H4%S$. &44#*-$) 1<)
C):%8%4#-#8$) 1<) D%==/$-14#-#81)23") OZ) "#$.=-$)$(LU#+)%)
+H &HYBH) 1<) SX/¥) (Yo&+H$$) 5/ &HY%$H) 1<) *+#*-%-11*8) U(/'()
He4) -1) RH) $/3*/</%*) <1&) R1-() 0) %*+)'1*-&1=) 3&1.;5)

-U1L) UHHXS) Y%<-#&) -(#) =%$-) /*Y#-/1¥) 5e ZC[R) X) IZI'KK) %*+)
6ZK[9) A) X) IZICM Q) &#$:#-/24#=>87) GLU#?4&) -(1$) =1$$) /*) $X/*)
(Y08+HH$$) 1%=>) HES/SH+) 1%) -(#) "ON-&HY%-#+) '(#X$) C)
41%-($)%<H&)*YH#-11*$)56ZI[9) A)X)IZII8Z)7(I$)H<<H-)U%S)
%S$1 /064 U/I-(%6)$/3*/</Yo*-)/* &HISHYMSX FH=06$-/->)1*=>)
[¥F-(H)"ON-8H%H#+)38&1. 6 YO AL (Bo<-HE)F (H=%o$-Y*Y#-11%9)
AHY$. &t+) R>) - (#) +HHEHYSH) 1<) %=;(%) :%&Y%4H#-#&) 5N) BZIN[9)
X)1ZICMJB) %o*+)-(#) /* &Y% $t) 1<) - (#) LH<</ 1##+-) 1<) &HS$-I- -/1%)
Kid 9)=1$#8)-1)-(#)-(#1&#-%=)?%=#)1<)!)5eCZBIK)IZIKIMSZ

b Aoy wy e e
DRC 3139+4.13  31.49+£3.30 +0.3 30.99 £3.49 - 13
Control 32.05+4.47 30.69 £3.94 -4.2% 31.04 £3.96 -32

p valuet - - 0.0187 - NS

* Comparison versus DO, slightly significant difference, p = 0.0758, paired Student t test
T Comparison of changes from DO with DRC versus Control, ANOVA

) 112 ) B DN G M 2 TRz o a0
e ey DO W e wig e
Indentation
DRC 0.520£0.100  0.558 £0.098  +7.3% 0.561 +0.097 +7.9%
Control 0.510+0.092 0.550+0.109 +7.8%* 0.526 = 0.095 +3.1
p valuet - - NS - NS
Alpha
DRC 0.028+£0.010  0.026 £0.008 -7.1 0.024 = 0.008 - 14.3%%*
Control 0.029 +£0.008  0.026 £0.008 -10.3* 0.028 £0.011 -34
p valuet - - NS - NS
CoR
DRC 0.694 +£0.057 0.705+0.053 +1.6 0.718 £ 0.057 +3.5%
Control 0.685+0.054 0.705+0.064 +2.9% 0.697 £ 0.064 +1.8
p valuet - - NS - NS
* Comparison versus DO, slightly significant difference, p < 0.1, paired Student t test
** Comparison versus DO, p < 0.05, paired Student t test
T Comparison of changes from D0 with DRC versus Control, ANOVA

A*B>-,GD@:1)"32$6-'64)A2#28"6"#$)8"28%64#"1);)6.")-."")?"<#")=BC>D)E)9":$)=FG>)2/1)H)8:/6.$)=F*G>)/)"2-.)."8'1<2-")2<6"#)6.")"/1);
BIK);#)6.")-1/6#;3)'1)6.")L.,,)A;A%326';/D)8"2$%6#"1) ?4)P233'$6;8"6 "#Q+

<)6#'268"/6)9'6.)

1"#$%"$&' () *&'&+"(,(-./01"(2(,(34(5(,(6'$.7"8(9(:""17"8(;<=>(
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aesthetic medicine

"#EYS&HSY&" (H#I)I(*"+(#, - Yot [HOI1"+112(*%&, */-13%"+1'1 14/* -(#"&!/&"0!5!-%.,*.1()!/!1-/#0(2"6 %00 & (#'-(**%60!'-"/*

=>00"%3*>,43&(%"6,&9,-99-30,&9,;<=,*".,3&"0(&>,&",4?%",
3&)/>-H%&" (*.%*"3-

273") S ) ;&H#SH*-$) - (#) &#$.=-$) 1<) - (#) $H$L&>) #7%=.%-/1%)
%"1&+/*3)-1)-(#)0ZQZDZ7Z7 AYA#-(1+)R>)%)R=/*+#+)-&Y6/*#+)
%$$#$$189)%" 18&+/*3)-1) A $*[#8&)#-)%=2) 7 (/$) 4#-(1+1=13>)
1$) R%$#+) 1) -(#) 2/$.%=) #&'#;-11%) 1<) '1=1.&/*3) 5;/*X)
&#+9)1=/?#9)R#/3#9)=/3(-);/*X89)=.4/*1$/->9) R&/3(-*#$$) %o*+)
-&Y%6*$;% &H#* >Z) #3%&+/*3)?/$.%=),#&'#;-11¥)1<) 1=1.&/*30)
%) $/3*/</'Y%*-) +# &H#%$H) 1<) ;/*X) &#+) '1=1&) U%$) LRSH& 2#+)
/*)R1-()3&1.;3) M) UH#X$) %o<-#&) - (#) =%$-) /*Y#'-/1*) 5NMK Zc[9)
A) X) 1ZIICC) %*+) NMBZ'[9)A) X) 1ZII'189) U(/'() ;#&$/$-#+) C)
41%-($) Yo<-#&)-(#) =%$-) /*Y#-/1*) BNCIZM[9) ;) X) IZI1Il) %6 *+)
NIJZM[9)A) X) IZIMB8) U/-() %) +/<<#&#*#) R#-U##*) R1-()
#21=.-11*$) /*) <%?1.&) 1<) -(#) "ON-&#%-#+) '(##X$) 5 A) X)
1IZIIC 82)]) +# 8#%$#) /¥) 1=/2#)'1=18) U%$) 1R$#& ?#+9) U(/'()
#r+#+) -1) R#) $/3*/</'%*-) 1*) R1-() 3&1.;$) M) UH#XS$) %<-#&)
-(#) =%$-) /*Y#'-/1*9) R#'14/*3) $-%-I$-'%==>) $/3*/</'%*-) [*)
-(#):"ON3&1.;)C)41*-($) % <-#&)-(#)=%S$-)/*Y#'-/1*)5NMIZM[9)
A)X)1ZINIBZ)]) $/3*/</'%o*-) +# &#%S$H) 1*) R#3#) '1=1.&) U%$)
1R$#& 2#+)[*)R1-()3&1.;$)SNCCZC[9);)X)IZI1I1)%*+)N)CIZB[9)
A)X)1ZI111) %-) FIK89) %$) U#==) %$) %) +#'&#%$#) /*)=/3(-) ;/*X9)
%=R#/-)=1U#&)/*)%4;=/-.+#)SN)IZM[B)X)IZIIIc)%*+)NIMZ"[9)
A)X) I1Z1111) %-) fIK8Z) T=1R%==>9) C) 41*-($) %<-#&) /*Y#-/1*9)
1) -(#) "ON-&#%-#+) 3&1.;9) -(#) ?/$.%=) #&'#-11¥) 1<)
'1=1.&/*3) I$) 41&#) #?#*) Yor+) (H%=-(/#89) UI-() %) (/3(#&)
1&L1&-11%) 1<) =/3(-) ;/*X) %$) '14;%8&#+) -1) /*X) &#+9)
1=/2#) %*+) R#/3#Z) |) $/4/=%8&) %*+) $/3*/</'%*-) +#' &#YSH) [*)
=.4/*1%/->) U%$) IR$#& ?#+) [*) R1-() 3&1.;$) %*+) %-) R1-()
#2%=.%-/1*)-/4#) ;1/*-$) SNCBZB[9W) X) IZIII!) %*+) NCCZC[9)
A) X) I1ZII) %-) fIK8Z) 1) $=/3(-) +#'&#%$#) /*) R&/3(-*#$$9)
U(/'() -#*+#+) -1) R#) $/3*%/</%*-) *) -(#) '1*-&1=N3&1.;) C)
41%($)%<-#8&)-(#)=%S$-)/*Y#'-/1*9) U%$) LR$#& ?#+)5NISZ![8)
X) 1ZIKSC8Z) ]) $/3*/</'%*-) +# &#%$H) I*) -&%*$;% &#*'>) U%S$)
AH%S$. &HH+)1%)-(#):"ON-&#tY%-#+) (HHXS)C)A1*- () Yo<-#&)-(#)
=%$-)/*Y#'-/1¥)5NIcZC[H))X)IZIBIC8Z
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2->9#-$*>T*0%&",&9,;<=,-99%3*3+|,B+,47BJ-304

1) R1-() -/4#) ;1/%$9) -(#) $.RY#-$9) R=/*+#+) -1) -(#)
-&HY-A#*-9) UH&H) Y%eSX#+) -1) #2%=.%-H) -(#) 14:&12#4#*)
1<) -(#18) $X/*) $-%-.$) R>) .$/*3) %) S) :1/*-$) $%=/*3)
_H$-117%/&HZ) &' (%t") E) $(1US) &#S$.=-$) 1%) -(#) '(##X$)
&H1&+#+) M) UHHXS) %<-#&) -(#) =%S$-) [*Y#-11%9) U(#*) -(#)
-&HY%-4#) U%S) #P#-#+) -1) (%724) 11-/4.4) &#$.=-$2)

1) -&#*+) <1&) ;1$/-124) #<</I#*'>) 1<) -(#) "ON-&HY%-4#*-)
U%$) 1IR$H&2#+) [*) -(#) B) :%8%64#-H#&S$) &#18&+#+9) %$) -(#)
HE&H*-%3H) 1<) $.RYH-$) &%-/*3) %$) k/4:&12#+) 518&) R#-#&)
-(%*) k/4;&17#+18) U%$) (/3(#&) <1&) :"0) -&#%-#+) $/+#W) <1&)
$X/%) &Yo+%*#) 1) %) -(#) "0) $/-+#) 1"4$9%$) IM[) /%) - (#)
"1*-&1=) $/+#9) <1&) $X/¥)_.%=/->) Sc]) 2#&$.$) SM[9) <1&) $X/*)
"14<1&-)BK[) !"#$%%) MB[) %*+) <1&) -(#) =/<-/*3) #<<#-) Sc[)
IHSUHMI[Q)&HS #'-[24=>7

Very much improved

B Much improved

Improved
Mo change

Il Worsened state
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0
Skin Skin Skin Lifting Skin Skin Skin Lifting
Radiance quality comfort effect Radiance quality comfort effect
Control DRC
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aesthetic medicine  |"HSYOS&HEY&" (#!I()!(*"+(#,'-"%0# HO!I1"+112(*%&, */-13%"+ 1114/ -(#'&!/&"0!5!-%.,*' 1) I/I-[#0(2"6%0! & (#'- (**%0!"-"/*

Score (mean+ SD) DO w8 ;/egfv%‘gge wis (yvf,fgf zilagge
Pink red

DRC 30.80 +9.09 22.00 +9.57 - 28.6%** 21.20+7.25 -31.1%

Control 29.20 = 8.62 22.00£9.12 - 24.6%** 23.60 = 7.57 - 19.2%%*

p valuet - - NS - 0.0137
Olive

DRC 41.60+9.43 37.20+6.78 - 10.6* 33.20+6.27 -20.2%

Control 39.60 = 10.98 35.20+7.70 -11.1* 34.40 £ 6.50 -13.1*

p valuet - - NS - NS
Beige

DRC 72.00 £+ 10.40 56.40 £ 8.10 -21.7% 48.00+9.12 -33.3%

Control 70.00 £ 11.54 54.00+£11.90 -22.8% 48.00 = 9.57 -31.4%

p valuet - - NS - NS
Light pink

DRC 66.80 + 8.02 58.80+11.66 -12.0% 60.00 £9.12 - 10.2%**

Control 66.40 +9.52 55.60+£11.57 -16.3% 58.00 £ 7.07 -12.6%

p valuef - - NS - NS
Luminosity

DRC 2.73 £0.90 2.22+0.45 - 18.7%%* 1.79 £0.23 -34.4%

Control 2.73£0.92 2.28 £0.56 - 16.5%* 1.82£0.32 -33.3%

p valuet - - NS - NS
Brightness

DRC 1.73 £ 0.70 1.69 £ 0.30 -23 1.51£0.29 -12.7

Control 1.72 £ 0.72 1.71 £ 0.33 -0.6 1.46 +0.32 -15.1%

p valuet - - NS - NS
Transparency

DRC 1.72 £0.61 1.76 £ 0.36 +23 1.44 £0.24 - 16.3%*

Control 1.71 £ 0.62 1.76 £ 0.39 +2.9 1.46 £ 0.27 - 14.6%*

p valuet - - NS - NS

* Comparison versus DO, slightly significant difference, p < 0.1, Wilcoxon test for Olive, and
paired Student t-test for Brightness and for Transparency

** Comparison versus D0, p < 0.05, Wilcoxon test for Pink Red and Luminosity, and paired
Student t-test for Transparency

A*B>- KDK3'/'-23)$-#'();<)$:/D)?4)2)23/1"1)64#2/"1)2$$"$$;#D);/)6.")-."") 2"<;#")=BC>D) E)9"":$)=F G>)2/1)H)8;/6.$)=F*G>)/)"2-.)."8"

<)6#"268"16)9'6.)BIK);#)6.")-1/6#:3)1)6.")L, YA A%326')%$()6. YK+ T+P+ +U)$"/$:#4)8"6.;1;3; (4+)

<2-")2<6"4#)6.")"I1)

17"8(;<=>(
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aesthetic medicine

IHSYOSEHSYOE" (H0) (*+(H, - Vot I HOIL"+112(*V68, */-13%"+ 1114/ -(#"&/&"O151-%. ¥ 1) /1-/#O(2"6 %0 & (#'- (%601 /*

2*9-0+,*".,0&>-(*"3-,*44-44)-"0

L.&[*3) -(#) $-.+>) %==) $.RY#-$) &#;1&#+) %-) =#H%$-) 1*#)
'1441%)=1'%=)-&#%-4#*-) &HU'-[1%) /) - (# &) + Y0/ =>) +/% & /#$)
SI[L*)(#):"ON-&#Y6-#+)$/+#)?$)K B[)1*)- (#) 1*-& 1=)$/+#8Z)

1)) 1*#&*#+)R1-()$/+#$) 1<)- (#)<%'#9) I[) 1*=>) - (#) $/+#)
-&ttY%-#+)U/-():"0)%* ) 1*=>)- (#)$/+#)-&#Y%-#+)U - ()-(#)
'1*-&1=7)A1$-)1<)-(#) &H#%'-/1*$) U#&H) 4/ =+)-1)A1 +#8%-#)*)
[*#*$/->)U/-()%*) % ?#8&%3#) +.&%-/1%) 1<) S)M) C) +%>$)<1&)- (#)
-&#%-#+)$/+#)%*+)B)m)B) +%>$)<1&)- (#)'1*-&1=)$/+#Z) @1*#) 1<)
-(#S#)=1'%=)8#%'-/1*$)=#+)-1)%*> Y 1+/</'%-[1*)1<)- (#)$-.+>)
:&1-1'1=)5%==);=% **#+)/*Y#'-/1*$) U#8H#) Yo+ A/*[$-#&H#+8Z)L1&)
-(#H)$/+#)-&#%-#+)U/-():"09)41$-)&#%0'-/1*$)U#&H)SUH#==/*39)
R&./$/*39) #&>-(#49%09) </&A*#$$) Yo*+) I&E&H#3.=%&/-H$Z) T(#)
413-) & 1&-1+) 1441%)-&H Y- Att%-) &HY'-11%$) 1 ¥ H& H+)

-(#) *#'X) 5cc]) <1&) -(#) $/+#) -&#%-#+) U/-() :"08Z) |==
'1441%) -&#%-A#*-) &#Y%'-/1*$) UH#&H) &#$1=2#+) %-) -(#) #*+)
1<)-(#)$-.+>2)|==)%=1*3)-(#)$- . +>9)S )b+ 2H&SHM 2#*-$)UH&H)
& 1&H+)R>)-(H)-&#H%-1*3)*2#$-13%-1&)*))$.RY#'-$)5%.'()
%$)&(/*I-1$9)(#Yo+%' (#9)+/% & &(HY%9)%. $1%9)4.$' =1 $XH=H-%=)
1%/*9) (> #&-#*$/1*9)<=.9)3/*3/?/-/1$8Z

@1) $#&/1.$) Yo+ 2#&$H) #24*-) U%S$) &#;1&-#+2)]141*3) -(1$#9)
JK[) 1<) %+ 2#&SH) #2H*-$) UHEH) +HH#AH+) R>) - (#) [*2#$-13%-18&.)
%%),&1RYR=>)*1-)&Ht=%-#+)-1)- (#)- &#%- 4#*-)%*+)M[)5! 1 2#*-8)
U%S$)+HHHAH+) H&-%61*=>)*1-)&H=Yo-1+)-1)- (#)-&t%-4#*-7))
TH#E&Y==>9)-(#)-&#%-/*3)[*2#$-13%-1&) '1*$/+#&#+)-(%-)-(#)
$%<#->),&1</=#)1<):"0)U%$) ?#&>)311+)%*+)%$HP #'-#+)<1&)
%*)G))/*Y#'-%R=#);&1+.-)<1&)4#$1-(#&%;> ™Mz

D$0(.00$*%
T(I9)/*H&H*-1%%=9) A1*1'#*-&/['9) &%*+14/V#+9) +1. R=HN
R=/*+0)$;=/-N<%'#)'14;%&%-/7#)$- +>)$(LU#+)%)$/3*/</%*-)
H<<H LY OYFYH-IT*SILFBX/*R L. 3(HSSOPo*+(>+8&%-/1%)
1%)-(#) (X S)/*) 14:%&I$1)U/- (- (#) 1*-&1=)*Y #-/1%$)

1<) %) ;(>$/1=13/'%=) $%=/*#) $1=.-/1%Z) X/*) #=%%6$-/'->) %o*+)
&Y+I%* H) UHEH) %=$1)/4;8&12#+)%-) C)41*($)'14:%8&#+)-1)
-(H) 1%-&1=)$/+HZ)T (#)-8H%-44+-)U - ()- (#)"0)U%$)$(LU*)

1) RH) Y0;,&H [%-H#+) R>) 1 %- #*-$) <1&) -B)H<<H'-$) 1%)-(#) $X/*)
[%)-#&AB)1<)8Yo+/%*#9)_.Yo=/->0)'14<18&-)%*+)=/<-/*3)H<<H-Z)
2HH#+) & HYo-H+) A &LIFY#'-/1%$) 1<) '0) 5C) /<Y #'-/1%$9)

C) UHHXS) %:%8&-8) =#+) -1) %) $/3*/</'%*-) [4;&124#4#*-) 1<)
$X/¥) &1.3(*#$$) %-) K) UHHXS) '14;%8&#+) -1) -(#) '1*-&1=)
$I+#) %) &#2H%=#+) Ul-() -(#) %8 4H4-#@BZ) |-) C) 41%($)
%o<-H#&)-(#) =%$-) [*Y#'-/1*9) $X/*) & 1.3(*H#$$) &#- . &*#+)-1)/-$)

1¥) -(#) '1*-&1=) 3&1.;) %=41%-) $/3*/</'%*-=>) +#'&H%$H+Z)
X% #=%$-1'->) U%S$) %=%1) /4;&1?#+) %-) C) 41*-($) /*) -(#)
ONB&1.;) ' 14;%&#+)-1)-(#) '1*-&1=) 3&1.;) %$) &#?#%=#+)
R>)-(#) [*+#*-%-/1%) ?%=.#) %%$) U#==) %3) - (#) %=;(%) %*+)01")
1%08%A#-HE&SZ) "Yo+/%*#) 1<) - (#) $X/*) %=$1)/4,&12#+)/*)-(#)
0)3&1.;)%$)1R$#& 2#+)U/- ()%)(/3(#&);&1;1&-/1*)1<)=/3(-)
J¥X)1=1.8)' 14;% &#+)-1);/* X)&#+9)1=/2#)%*+)R#/3H#)1<)-(#)
'1*-&1=)3&1.;Z

7(.$9) /*) -(#) :"ON-&#%-#+) 3&1.,9) -(#) $X/*) %;#%&H+)
(HY%=-(/#&)%*+)&HP. =-#+)/*)(/3(); Yo-1#*-$0) $%0-/$<%'-11%)U/-()
-(#) _%=1->) 1<) -(#/&) $X/*) "1*+/-11*Z) |=-(1.3() - (#) 4#&H#)
+HH8AY%=) $-14.=%-[1%) <&14) - (#) 4.=-1;.*- &H) :&1'H+.&H)

$H#AS) -1) (%2H) %) ;15/-17#) $(1&-N-#&A) #<<#'-) 1¥) -(#) $X/*9)
-(HSH)RHAS. =-B)+HHA1*S-&%-H)%0)$/3* </ Yo*-=>)=1*3# &) ?1=.-/1%)
1¥) $X/*) _.%=/->9) %$) U#==) %$) %) &#-.&*)-1) - (#) +>*%4/'$) 1<)
>1.*3)X/*)1%)-(#):"0)-&#H%o-#+)S/+#)%*+)UL. =+)%$S$. &#)- (#)
H<<H) 1<) -(#) $-.4+>) 1 &1+.) Y%or+) ¥1-) 1%=>) - (#) ;&1 #+.&H#)
U(#*)'14:%8&#+)-1)-(#)'1*-&1=)3&1..Z)
T(#)8#$.=-$)$.33#$-)-(%-)-(#)1B)1=/31* -&/#*-$)4%>) (% ?#)

%) $>*#8&3/$-1N#H<<H'-)%*+H\1&) 4%>); 1-#*-/%-#) - (#) #<<#'-) 1<)
-(#) (/3() 41=#'.=%&) U#/3(-) G]) 5!S) 43\4Q8) ; &#S#*-) I*)

-(#) :"0) <1&4.=%Z) 2*+##+9) -(#) C) *%-.8%=) %*-/1P/+%*-$)
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IHSYOSEHSYOE" (H0) (*+(H, - Vot I HOIL"+112(*V68, */-13%"+ 1114/ -(#"&/&"O151-%. ¥ 1) /1-/#O(2"6 %0 & (#'- (%601 /*

Potential
effects on Involved molecules Mechanism of action
dermis
High molecular | Scavenger of reactive oxygen species (ROS) [1, 13,
weight HA 16]
Glutathione Main antioxidant of the cell, a powerful cellular
.. protector [12]
Ant1ox¥dant Alpha-lipoic acid Universal endogenous antioxidant - Protects the cell
protection ,
and the cell’s membranes; Recycles natural
antioxidants and increases their duration [15]
N-Acetyl-L-cystein | Antioxidant amino-acid - natural source of cysteine
for the production of glutathione by the cell [14]
High molecular | Activation, differentiation, migration of fibroblasts
weight HA and keratinocytes => Neosynthesis of collagen and
HMW-HA that leads to the recreation of the ECM [1,
16]
Glycine One amino-acid of the glutathione tripeptide;
Represents 1/3 of the triple-helix structure of collagen
[19]
Tissue Lel}cine, 1soleucine, | Define the Branched—Chain Aminp Acids group
. valine (BCAA) with known wound healing and tissues
restructuring . .
and cell . . restructunpg properqes [20] . _
regeneration Lys1.ne, threonine, | All egsentlal to the biosynthesis and to the stability of
proline the triple-helix structure of collagen [9, 21, 24]
Vitamin B6 Non-allergenic vitamin - Powerful antioxidant and
co-factor of more than 140 biochemical reactions in
cells; Essential for the cellular metabolism of all
living organisms [22]
Zinc and Copper Minerals, essential constituents of natural antioxidant
enzymes, they act in synergy with the other defense
mechanisms of the cell [23]
High molecular | Able to catch 1,000 times its weight in water — Deep
weight HA dermis hydration [1]
Hydration Arginine Natural Moisturizing Factor (NMF); takes part in the
hydration regulation of the superficial layers of the
skin [17]

A*B>- LD X;6"/6'23)$4/"#('$6'-)"<<"-6$):<)BIK);3'(;/%664"16$);)$:/)0%23'64)2/1)."236 .+

Potential effect of the dermis Marker
Antioxidant protection -28 % malondialdehyde
+ 26% fibrillin
Tissue restructuring and cell regeneration + 98% collagen

Papillary dermis densification

Hydration

+ 1400% glycosaminoglycans

A*B>- MDP"/'<-'23)"'<<"-6$);<)2)?;3%6$) IM"-6"11);<)BIK) /6;)6.") Yo AA #)#"6'-%32#) 1"#8'$S);<)$:/) WAS2/6$)"#$5%S$) ;) 6#'26" 1) WA32/6$)2<6

"H#)Y)124$+
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?1"8@&+@(A/$"8+AS&B"($.C&'A/($%"BACE #(&+($%"($8"AS1"+$(.D(#./A8(/"+$&@.

A+*(C #$98&+D/A11A$.8E(%C"8C&@1"+$A$&.+F(A(8"B&"G

E)-&/5F1-(/)
6937.&'92% (-<=&.373-'$ 0-2:0&:2$ 7:&$ 5792&0% A$
7)38:73-.28 -.$ 34&$ ('0953-'$ '>$ =&)7.-.$ -.$ 34&$ 2,-.2%
679282$ 7:&$ E7:-&0$7.0$-.5)908$ &F('29:8&$ 3'$9)3:7E-)&3$
Z[\$ :70-73-#$ -.>)7==73";$ 5.0-3-.24$ 4'="7)$
-=A7)7.582$ 7.0$ 0:9<2?$ 1)34'9<4$ 348&:&$ -2$ )-=-3&0%
)-38:739:&$ 700:822-.<$ 34&$ &F753% (:&E7)&.5&$ '>$ 2954%
0-2":0&:2#$ 0;2(-<=&.373-'$ -2$ 7$ 5'=="$ 5'=()7-.34$
-5:&72-.<);$ &59.38&:80$ -.$ 07-);$ (:753-5&?% P3$ -2%
(7:3-59)7:);$ 5'.5&..-.<$ -.$ (73-&.32% G-34$ 07:,&:$ 2,-.$

5"E&:2-.$ >$ 5;3'()72=-5% 1@ %$ 3'$ 51!%?$ P.5:&72&0%
)&E&)2$ >$ 511%$ >9:34&:$ 753-E73&$ (:3&-.$ ,-.72&$ 1$
Z%f1]$ G4-54$3:7.2)'57382% 3'$ 34&$ .95)&92$ 7.0$-.09582%
&F(:&22-'.$>%$=-5:'(4347)=-7/722'5-73&0%3:7.25:-(3-".$

>753"$ ZIP@"#$ 9)3-=73&);$ (:'='3-.<$ 3:7.25:-(3-.$ >$
=&)7.'<&.-5$&.Q;=&2$7.0$=&)7.'<&8.82-2?

C'34$ 89=8)7.-.$ 7.0$ (4&'=&)7.-.$ 7:&$ 29A2&89&.3);$
2;.34&2-Q&0$>:'=$34&$ 7=-."$75-0$ (:&59:2":$9/3;:'2-.&$
34:'9<4$7$2&:-&2$'>$:&753-'.2$5737);Q&0%$7.0$5":0-.73&0%
A;$348$7>"8=&.3-.&0$=8&)7.'<&.-5$ &.Q;=&2#$ .7=&);$

3;(&2$27-3Q(73:-5,$ PWP2$ @4&$ <&.8:7)$ 7&23483-5$ 082-:8$3;:'2-. 72&$Z@hb]#$"d%154:'=8$3793'=&:728$ 26 @]$7.0$

7.0$(;-=7::$>'592$'>$=7.:$5'2=8&3-5/A72&0%-.0923:-8&2$
-2$9.->7=-3:$'>$ 2,-. $5)'9:7$ C4-)&$ A&-.<$ .'3:-'92);$
0->>-59)3% 3$ 3:&73#$ =7.$ 52=8&3-5/(47:=75893-57)$
4;A:-02$ 4TE&S &=8:<80$ 7.0$ 34&$ :758$-2$ .'G$ . $3'$>-.0$
27>8:$7.0$="&$8&>>-575-'92$2, - $)-<43&.-.<$7<&.32?

273(/,/ (1+RYF (Y 14°S%,+)%6)%63(34)5*5%, +)/3/$%6*

-8+)34%8&,
6937.8'92$(-<=&.373-'$-2$7$:829)3$">$34&$A)&.0-.<$'>U$
'F:4&='<)'A-.$ Z:&0]$ 7.0$ 0&'F;4&='<)'A-.$ ZA)9&]$ -.$

A)"0$ E&228)24#$ A&3T/57:'3&.8% Z;&))'G/"7.<&]$ -.$ A)"O#S$
7.0$ 348&$ A-'2;.3482-2$ 7=8)7.'<&.&2-2]$ '>$ 3G'$ =7D"$
739:7)$ A)75,_A'G._:&0% (-<=&.32$ /$ &9=8&)7.-.$ 7.0$
(48'=8)7.-. I2?% P.$ 49=7.$ 2,-#$ =&)7.-.2% 2&E&$ 72%
A:'T0A7.0$[\$7A2"A&.32$G-34$7.3-F-07.3$7.0$:70-57)$
257E&.<-.<$((8&:3-&2$7.0$4&.58&% (:'3&53%$.95)&7:$ "H1$
>'=$ =9373-'.2$ 5792&0$ A;$ -.-Q-.<$ [\$ :70-73-" K?g
18)7.'<8.&2-2% '>$ A'34$ 3482&$ (-<=&.32% '559:2% -.$
4-<4):$2(&5-7)-Q&0$5;3()72=-5$"<7.&))&2$'>$ 0&.0:-3-5%
=&)7.'5;3824$,./G .$72$=8)7.'2'=&2?2$@48&$=&)7.'5;3&2#$
3<8348&:$G-34$,8&:73-.'5;3&2#$:82-08&$7) .<$348$AT28=8&.3%
=&=A:7.8%-.$348$23:739=3A727)&$>$348$&(-0&: =-2$'>$34&$
2,-.  #$-==80-738);$9($3'$34&$0& :='/&(-0&:=7)$D9.53-.2$
@<8&34&H$ 34&:;$ >=$ 34&$ &(-0&:=7)$ =&)7.-.$ 9.-3$ /$
5'.2-23-.<$">$ 7$ =&)7.'5;3&$ 7.0$ -32% 0-:8&53% - 38&:753-.$
G-34$ 7.$ 722'5-73&0$ ((9)73-'$ >$ 7(('F-=73&);$ KT$
&:73-/5;382 7% @4&$ &(-0&:=7)$ =&)7.-.$ 9.-3% ()7;2$
7.$-=(37.3$:)&S$-.$ 7$547-.$ >$ 5'=()&F$ A-'54&=-57)$
&E&.32#$ :829)3-.<$ -.$ 34&$ ('0953-'$ 7.0$ 3:7.2>&:$ >$
=8)7.-.$ (-<=&.32?% C4-)&$ 34&$ -.3:-5738$ (:'5&228&2$ >$
=8)7.-.$(:0953-.$7.0$3:7.2>8:$7:&$A&; . 0$348$25'(&$

3;:12-.728/:8) 73&0H(:'3&-.IMIZ @hb%M]H$348HK 734G 7;$A&-.<$
>:889&.3);$:&>&::&0$3'$72$34&3$b7(&:/172'.$(734G7; MW
d.58$ >'=8&0#$ 34&$ (-<=&.3/)7080$ =&)7.2'=8&2%
=-<:73&$3'G7:02$34&%$=&)7.'5;3&$0&.0:-3-5$3-(2$7.0$7:&$
3:7.2>8&::8083'$34&$.&-<4A'9:-.<$,&:73-.'5;3&2 MHP"=-<$
(:3853-E&$=8)7.-.$57(2$'E&:$34&$.95)&- M0$ @4&$ (:&5-28%
=")&59)7:$7.0$5&))9)7:$=8&547.-2=2$>$34-2$3:7.2>& $4TE&S
23-))$.3$A&&.$5)&7:);$08>-.&0#$4'GRE& #$2&E&:T)$(122-A)&$
3:7.2>&:$ =&547.-2=2% 4TE&$ A&&.$ (I'('2&0?% +&-A&:<B2$%
:&28&7:54% '$ ,&:73-.'5;3&/=&)7.'5;3&$ -.3&:753-'.2$%
29<<&232%$34&%$3:7.2>&:$'559:28E-7$=&)7.'2'=&$-.<&23-'.$
7.0%:85&(3"$=&0-73&0% (47<'5;3'2-2$A;$,&:73-.'5;3&27?%

1$ 2&E&./3:7.2=&=A:7.&$ a/(:'3&-.$ %1b/J$ G72% >'9.0%
3'$=80-73&$34&$7A-)-3;$'>%,&:73-.'5;3&2$3'$(47<'5;3'2&$
=&)7.'2'=&27?% P./E-3:'$ 2390-&23% 24'G&0$ 3473% %1b/I$
753-E73-'$ -.095&0$ 7$ 0'2&/0&(&.0&.3#$ 2373-23-57));%
2-<.->-57.3% -.5:&72&$ -.$ (47<'5;3'2-2% '>$ =&)7.'2'=&2%

A;$ ,&:73-.'5;3&2% G4-)&$ %1b/J$ -.4-A-3-".$ A;$ 2';A&T7.$
3:(2-.$-.4-A-3"$Z+@P]$:829)3&0%$-.$348$'((12-3&$&>>&IP$
1.0%$H-,-#$h'24-07$&3$7)?$(:'(2&0$7$. E&)$=&547.-2=$

>'$ 34&$ 3:7.2>&$ >$ =&)7.'2'=&2$% G4&&$ (-<=&.3%
<)'A9)&2$7=8&)7.(47<");2'2'=&2]$5'.37-.-.<$=9)3-()&S$
=&)7.'2'=8&2% 7:&% :&)&72&0% >:'=$ =&)7.'5;3&$ 0&.0:-3&$
3-(2$-.3'$34&$ &F3:75&))9)7:$ 2(75&$ 7.0$ 7:&$ 29A2&89&.3):$
-.<&23&0%A;%$,&:73-.'5;3&2 M'?

+5'33#$ g&'(7:0-#$ %:-.39($ 7.03 17008.$ -.E&23-<7380%
=&)7.2'=8%3:7.2>&:$34:'9<4$3-=8&/) 7(28$0-<-37)$-=7<-.<$
'>$=&)7.'5;3&/,&:73-.'5;3&$ 5'/59)39:&2?% @4&;$ 0&3&53&0%
=&)7.'2'=&2% G-34-.% 0;.7=-57));$ 753-E&$ =&)7.'5;3&$
>)'(0-7$ Z5;3'()72=-5$ ('D&53-'.2$ 5'.37-.-.<$ 753-.$
>-)7=&.32]$ G4-54$733754&0%$ 3'$ ,&:73-.'5;3&$ =&=A.7.&2%
29<<&23-.<$ 0-:&53% -.'59)73-'.$ >$ =&)7.'2'=&2% -.3'$
&:73-5;3&2 Wo$P3$-2$4-<4):$ ("ATA)&S 34735 34&$3:7.2>&:$

'>$34-2$38 F34STSAT2-5$ E& E-&G$>$34&$28&:-82$>$8.Q;=73-58$ =&)7.'2'=82$ 3'$ ,&:73-.'5:382$ '559:2% A;$ =9)3-()&$

7.0$2(.37.8'92$:&753-.2$- E)E&O$ - $=8)7.'<&.&2-2$

7:&$ '93)-.80$ A&)'G?$ @4&$ 2-3&$ '>$ =&)7.'<&.&2-2$ 7.0%
=8)7.-.$ (-<=&.3% 23"7<&$ -2$ 34&$ =&)7.'2'=&$ G-34-.$
34&$ =8&)7.5;3& T?$ 1='.<$ .9=&:'92% -.3:-.2-5% 7.0$
&F3:-.2-5% >753'2% G4-54$ :&<9)73&$ 34&$ (-<=&.37:;$
:&2(.28#$=8)7.'5"3- $(&(3-082$2954$72%  ./=8)7.'5;3&$
23-29)73-.<$4"='&$Z  .1+1]$7.0$70:&.'5:3-53:(-5$
4:='.8% Z16@1]$ 7:&$ 348&$ ,&;$ =&0-73:2#$ &F&:3-.<$
348-:$753- . $ E-7$348$ 2&E&./3:7.2=8=A17.&$ a/(:'3&-./
5'9()&0$ =&)7.'5":3-./M$ :&5&(3:$ ZI6M/b]$ >'9.0$ '.$
=8)7.'5;3&2 % C'34$ '>$ 34828$ =&)7.'5"3-.$ (&(3-082%
7:-28$>:'=$348&$(7:2$-.38:=80-7$'>$348&$(-39-37:;$<)7.04$
A$ 348$ (1'38);:3-5$ 5)&TE7<&S '>$ 348$ )7:<&:$ (:&59:2"$
=)&59)&$ ('/'(-=8)7.5"3-.$ Z%dI6]$ >))G-.<$
N$&F(29:87$P3$-2$-.38:&23-.<$3'$.'38$3473$09&$ 3'$ 34&$
9.29A237.3-7));$ 0&E&)'(&0$ (7:2$-.38:=&0-7$-.$ 709)324$
&(-08:=7)$ ,&:73-.'5;3&2$ 7.03 =&)7.'5;3&2% 7:&$ 34&$
285'.0$ =7D"$ 2'9:5&$ '>$ =&)7.53-.$ (&(3-0&2 WS
J+1$7.0816@1$7:&$7<".-232$73$!16M/b#$)&70-.<$3'$34&$

2-29)37.8'92$=8547.-2=2#$7.0$>939:8&$2390-&2$7:&%)-,&);$
3'$ 9.5'E&:$ (18&5-28$ 3:7.2>&$ =&547.-2=2$ G4-54$ G-))$
:&29)3%-. $A&33&:$5'.3:)$'>$49=7.$(-<=&.373-.2

+-2/0273(/,/' T*14*+1GF (8&%65*270%&0(' $%)-+-(/)
%-<=&.37:;$ 0-2:0&2% 57.$ A&$ 5)722->-&0$ -.3'$ 3G'$
0-23-.53$ <:'9(2U$ 0-2':0&:2$ '>$ 897.3-373-E&_897)-373-E&$
0-23:-A93-'$ >$ ."=7)$ (-<=&.3$ 7.0$ 0-2:0&:2$ G-34$
TA=T)$(:82&.5&$>$&F'<&.'92_&.0'<&.'92%(-<=&.32$
-$2,-. I2$1589-:&0% 4;(8&:(-<=&.373-'.2$>7))$ 9.0&:$ 34&$
>-:23$<'9($7.0$57.$>9:34& :$A&S$29A5)722->-80$-.3'U
i &(-08:=7)$4;(8:=&)7.'5;32-2_4;(&:=8)7.2-2$/$
- 5:&72&0$.9=A&$>$=&)7.'5;382_-.5:&72&0$=8)7.-.$
(:0953-'.$- $A727)$7.0$29(: 7TA727)$)7:&:$
i 0&:=7)$4;(8:=8)7.'5;32-2_4;(&=8)7.2-2$
758:9)'0&:=7]$/$&53'(-5$08:=7)$=&)7.'5;382_
(-<=8&.37:;%-.5.3-.&.5&$G4&:&$=8)7 .- $)&7,2$-.3$34&$

1"#$%"$&' () *&'&+"(,(-./01"(2(,(34(5(,(6'$.7"8(9(:""17"8(;<=>(
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?1"8@&+@(A/$"8+AS&B"($.C&'A/($%"BACE #(&+($%"($8"AS1"+$(.D(#./A8(/"+$&@.

A+*(C #$98&+D/A11A$.8E(%C"8C&@1"+$A$&.+F(A(8"B&"G

&F3:75&))9)7:$=73:-F$>$348$0&:=-2$$7559=9)7380%-.$

0&:=7)$=8&)7./(47<&2

=-F&0$4;(&:=&)7.'2-2$/$5'/- E')E&=&.3$>$A'34$
j &(-0&:=7)$7.0$0&:=7)$4;(&:=&)7.'5;32-2_

4;(8:=8)7.2-2 M
&&(-<$ -.$ =-03 348$ (4;2-)<-5$ =&)7.<&.&2-2%
(:'5822#$ G&$ 39:.$ 3 34&$ (734'(4;2-)'<;$ '>$ 7589-:&0%
4;(8:(-<=8&.373-.2% G4-54$ 34-2% :&E-&G$ G-))$ 700:822#$
T7=8);$(23)-.>)7==73";$4;(&:(-<=&.373-"$Z%P1]$7.0$
2')7:9)&.3-<?PHPI$&(:&2&.32$34&52&89&) 78$>F34&$8(-0&:=7)$
:&2(.28$>"))G-.<$-.>)7==73-"$">$348$2,- $&-34&$ A;$
=&547.-57)% 3:79=7#$ 5937.8&'92$ 0-287282% Z08&:=73-3-2#$
75.8#$ 7))&:<-5$ &:9(3-.2$ &357]$ "$ 34&:7(893-5_52=&3-5%
(:'5&09:&2%$7)72&:2#$=-5:'0&:=7A:72-" #$:70->:&89&.5;%
&357?
P3$-2% (:8&2&.3);$ (239)73&80% 3473% -==9.&/-.>)7==73";$
5;3',-.&2$7.0$7:754-0'.-5$75-0$=837A)-3&2$7:8&$=7-.);$
:82(.2-A)&$ >'$ 348$ -.5:&728&$ -.$ =&)7.'5;38$ 753-E-3;$
09:-.<$2,-.$-.>)7==73-"$(:'5&22&2 M
@4&$ =8&=A:7.&/0&:-E&0$ -.>)7==73:;$ 5'=('9.02$
)&9,'3:-8.8&$6°$29@6'1$7.0$)&9,'3:-&.&$""$Zg@" [#$7.0$3'$
79)&228&:$&F3&.3%(:'237<)7.0-.$'IZ%a"JH$34 ' =A'F7.&II#$
-.38:)&9,-.$ ZPglM$ 7.0$ Pg/T$ G&:&$ 24'G.$ 3'$ 23-=9)73&$
=8)7.'5;3&$ (:)->&:73-'$ 7.0$ 0&.0:-5-3;$ 72$ G&))$ 72%
57928$7.$-.5:&728$-.$34&$7='9.3$'>$3;:2-.72& Me#MYidp
NY)G-.<$[\B&F ('29:8#$7.'34&:$G&))/,.'G.$9A-89-3'92%
->)7==73":$ >753:$ /$ 4-237=-&%$ /$ -2$ -.5:&72-.<);$
(:'09580% 7.0$ :&)&72&0% >:'=$ 0&:=7)$ =723$% 5&))2 M$
b&5&.3);$h'24-07$ &3$ 7)$ ("'E&0$ 4-237=-.&$-.E')E&=&.3%
-$(-<=&.373-'.$Z- 5:8728&2%-.$3;:'2-.72&$753-E-3;]$E-7$1J$
:85&(3:2$'.$59)39:80$=8)7.'5;3&2 ?
@4&$ -.5:8&72&0% ('0953-'.$ >$ =&)7.-.#% 72% G&))$ 72%
-32$ 7A.:=7)$ 0-23:-A93-'.$ 34:'9<4'93$ 34&$ (7(-))7:;$
0&:=-2$ 7.0 &(-0&:=-2 *$ &F()7-.2$ G4$ &(-0&:=7)$
4:(&:=8)7.'2-2_4;(&:=&)7.'5;3'2-2$'559:2$>))'G-.<$
=7.;$-.>)7==73",$2373&2%$>$348%$2,-.?
+7:$)&.3-<'$-2$722'5-7380$G-34$ (43 /7<&-.<#$:&29)3-.<$
>'=$ 54:.-5$% 9)3:7/E-)&3$ Z[\|$ :70-73-.$ &F(29:&%
)&70-.<$3'$-::8<9)7:$(-<=&.373-'.?
1$ )&.3-<'$ 7((&7:2$ 72$ 7$ (-<=&.3&0$ =759)&#$ 9297));$
247:();$0&=7:573&0#$29::'9.08&0$A;$.=7)/7((&7:-.<$
2,-.2$1-23")'<-5$>8739:82%-.5)908$&(-0&:=7)$4;(&:()72-7$
7.0$-.5:87280%(-<=&.3%-.$34&$A727)$)7;&:?
+)7:$ )&.3-<-.82% =7;$ 2&:E&$ 72%$ 5)-.-57)$ =7:&:2$ >"$
(:&E-'92$ 29.A9:.$ 7.0$ 5'9)0% (-.3$ 3'$ 4-<4&:$ :-2,$ >$
0&E&)(-.<$5937.8'92$=&)7.'=7 I ?
M)G-.<$ 29.% &F(29:&#$ -==80-73&$ -.5:&72&$ -.$
(-<=&.373-'$ '559:2$ >:'=$ 34&$ 'F-073-'$ >$ (&
&F-23-.<$ =&)7.-.$ 7.0$ :&0-23:-A93-"$ >$ (:&/&F-23-.<$
=&)7.2'=&2 *?
"8)7;80% -.5:8728&2$% -.$ (-<=&.373-.$ '559:$ 28E&:7)$
07;2$7>3&:$[\$ &F('29:&$ 7.0$-.E)E&S ,&:73-.'5;3&$ 7.0$
>-A:'A)723$(:'0953-.$7.0$2&5:83-".$>$28E&:7)H(7:75:-.&$
>753:2$ G4-54% (:'='3&$ =&)7.'5;3&$ >9.53-".#$ 29:E-E7)#$
(:)->&:73-'.$7.0$0&.03-5-3;?
@4828% -.5)90&$% &.0'34&)-/M$ ZR@MW$ .&:E&$ <:I'G34$
>753:$ ZHa"[#$ A72-5$ >-A:'A)723$ <:'G34$ >753:$ ZAraM$
7.0 ./=8)7.5;3&$ 23-=9)73-.<$ 4:='.&$ Z  .I1+I]?$ [\$
(4'3.2$7)2'$0-:853);$23-=9) 738&$348$(4'2(4":;)73-".$">$
=&)7.'5;3&$5;3/()72=-5%$3;:'2-.72&$)&70-.<$3'$-.5:&7280%
=&)7.-.$(:'0953-".$7.0$0&('2-3-". s
+-20)37.&'92);$ [V-.095&0$ "H1$ 07=7<&$ :&29)32% -.$
"H1$ (4'3'(:'09532$ Z="23);$ 34;=-.&$ 0-=&:2]$ G4-54%

ATEESARE $24'G $3'$- 5:&728$=8)7 .'<&.82-2$7 .030'9A)&$
=&)7.-.$5'5&.3:73-.$-.$49=7.$=8)7.'5;3&2 N
@4828$ "H1$ (4'3'('09532$ -.5:8728&2$ 2;.34&2-2% '>$ 34&$
738/)-=-3-.<$ &.Q;=8$ '>$ =8)7.'<&.82-24$ 3;:2-.728&  #$
7.0$ - 5:&7282% 5&))$ 29:>758&$ A-.0-.<$ '>$./=8)7.'5:3&$
23-29)73-.<$4"='&$Z7!+] Y2

1.0&:2&.$&3$7)!"- E&23-<7380$4-23'(734')'<;$'>$XM$2) 7:$
)&.3-<'$ A-'(2-&2% 237-.80% G-34%$ 4&=73'F;)- /&'2- #$ 1&)/

X$ -==9.(&:'F-072&$ 7.0$ ~.37.7/1722'$ 237-.2$ 3'$
897.3->;$=&)7.'5;38&2$7.0$=&)7.-.$5'.38.3%-.$34&$2,-.7$
@48;$0-25'E&:&0$7$J2J/>')0$-.5:872&$-.$=8)7 .- $5'.38.3%
G4-543G72$&E&.);$0-2(8:280%-.$34&$ A727)$)7;8:$7.0_"$
257338:&0%-.$=8)7. (47<&2%- $34&$(7(-))7:;$08&:=-2 KL?

C(+)/3(3

c'34% %PI$ 7.0$ 2)7:$ )&3-<$ 3:(-57)):$ (:&2&.3% 72%
=759)&2%$"$07:,&.8&0$ (7354&2$ 'E&:$-.-3-7)$-.>)7=&0%":$
29./&F(2&0$ 7:&72% 7.0$ 5'==");$ 5792&$ 2-<.->-57.3%
(2;54'2'5-7)$ 0-23:822% 3'$ 34&$ (73-&.37% @4&$ (-<=&.3%
)573-.$ =7;$ A&$ 0&3&:=-.&0$% A;$ 7$ C'0B2$ )7=($
&F7=-.73-.2$+-.5&3 MYLK#$ 348$ C"0B2$)-<43$ 472$ A&&.$ 7$
92&>9)$3")$>"$&E7)973-.<$5937.&'92%$(-<=&.3$0-2":0&:2%
7.0$2,-.$-.>&53-.2?$ @4&$ C"0B2$) 7=($:70-73-".$5'=&2%
>:'=$7$4-<4/(:&229:8&$=&:59:;$7:58)7=(#$>-)3&:&0$ A;$ 7$
A7:-9=$2-)-5738&$7.0$ Yk$ .-5,&)$ 'F-0&$ >-)3&M 7.0$ &=-32$
7$)-<43% '>$ 7$ G7E&)&.<34% A&3G&&.$ KIL/'LL.=#$ (&7,$ 73%
KTX.=$Z[\$:7.<&] KI17$19=7.$2,-.$5.37-.2$.9=&8:'92%
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Pituitary Damaged keratinocytes
POMC IL-1
Leukotriene C4, D4
TNF-« Tranexamic Acid (TA) may
a- MSH ACTH PGE2/PGF2a € == == wm» reduce inflammatory response 0.7
Histamine e and degradation of MITF 72
-

N-acetyl glucosamine (NAG) inhibits glycosylation
of pro-tyrosine to active tyrosine **

-——
ANTyrosinase
TRP1, TRP2

Hydroquinone —,
Mequinol
——————— Arbutin = Inhibit tyrosinase 36 53 58.59. 60,63, 64
Kojic Acid
Azelaic Acid

Melanocyte

Melanosome transfer ' Niacinamide inhibits melanosome transfer
SRS . L= = = = = - - from melanocyte !r:kera!r'nocytef’ff'“
X ™
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