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Effects of the Mixture of Vitamin C, Vitamin E, Pycnogenol and Evening Primrose Oil
on the UV-Induced Pigmentation and Wrinkle Reductions in Human Skin

Chang, Min-Youl' - Park, Sang-Ki' - Kwak, Tack-Jong' - Park, Hyoung-Kook'

Lee, Cheon-Koo'

- Lee, Heon-Sik™ * Ly, Sun Yung® - Kim, Seong-Jin®

LG Household & Healthcare Research Park, Dagjeon 305-343, Korea
*Department of Food and Nutrition, Chungnam National University, Daejeon 305-764, Korea
®*Department of Dermatology, Chonnam National University Medical School, Gwangju 501-746, Korea

ABSTRACT

In this study, the effects of a mixture consisting of vitamin E, vitamin C, pycnogenol and evening primrose oil (mixture
LGNC-5) on ultraviolet light (UV) induced pigmentation and wrinkle reductions of normal healthy volunteers were
studied. In a double-blind placebo-controlled study, each of 54 subjects took daily either 4 capsules of the mixture
LGNC-5 (Group ABC; 282.5 mg/capsule) or placebo (Group Ganada) . We irradiated 2.5 MED UV on the upper arms
and measured the whitening effect by colorimeter-based L value. The level of wrinkle reduction was determined by
image analysis using skin replica around the crow’ feet, and the level of serum vitamin E was determined at baseline
and 12 weeks. After 12-week oral administration, the treated group showed a significant reduction in skin pigmentation
and wrinkles compared with the placebo group (p = 0.011 and p = 0.000005 , respectively) . Also, the level of serum
vitamin E was significantly increased in the treated group after 12-week oral adminstration of the mixture compared
with that in the placebo group (p = 0.0001). In conclusion, 12-week oral administration of LGNC-5 as a dietary sup-
plement could be effective to reduce both UV induced pigmentation and skin wrinkle without side effects. (Korean J

Nutr 2009; 42(6): 516~522)

KEY WORDS: pycnogenol, ultraviolet light induced pigmentation, wrinkle reduction.
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AUtk HAdE s &=
T Aol o] gk F)H-
& TAFE ol dEfA Qla*

Z ]E]ru] C9Jr E 52 A5E &3l =peladel <
ok T kel MAHES oAlE = AlREe] AT
Ao AREE FaEd Fo] shl A=
1d=49] Eqo] o] FoA oL Qi) ¥ A eAls

a4 A4 FZEF catechin, epicatechin,

3 O-ﬁ i)

111

taxifolin 52| monomeric phenolic compound®} procya-
nidins %2 flavonoids, 12]3 p-hydroxy benzoic, proto-
catechuic, gallic, vanillic, p-coumaric, caffeic, ferulic
acids 9] phenolic acid 5°] &&Eo] om0 kst
F7F Hold EHE BaEa ekt dauAlES 5
| &5 Foju= HlER] Cu EXCE s A8t a5
Kol=d|, A vjelA mlekdl CeF EQ] e T3]
28-S sk A ol ksl BRI (of, aATIAA
g 5 & SAAA Aol st ui AAHAE 54
A FE TR QIR & AAFENE (o, Melasma
) o] WAS SojFa JJT*—HEE AA vzl Frar
Raska Qi w3 JavAlEe FAAFE FAAA
F3" MMP-1 (matrix metalloprotemase-l), MMP-2, 71
23 MMP-99] 22 oAlsh= a3® ole]” F5714
NE Efs = T o F58 3l

olelsh Aeks Farste] AAE v F53 v &5
o] Sl& Ao A7tE= o] AEE FolM vlEl C E
o} BRI (FtoldEab), 18l EejHlE (9=
AIE) O H3AUAA (LGNC-H) & A A3 d9E 5
a7 H‘?S‘}O% o]710] in vitro 4 FEAF A &}l 9]
T oA vkl AAaAR oA aE 2t Sl
é}Oﬂt}”‘“ ., LGNC-5+= wh¢-AE o] 85t 55

Aol A XBW"ﬂ o3l 1 EAo] FoAl= p-INK,

c-FOS, AP-1, MMP-3, MMP-13%-3 @A A JAIAA
a1, A9l ofs A FHAshs TGF-p29 Uds 571
AA el B TS =Y T UE FeE 7HEHS
E}“” L2 7]‘454—‘1 Ol%ﬂ SEAY BdoM= A9
A A= a=
5“310}@ Tﬂ] fi}?—ﬂii LGNC-55 Foist wollx=
Aepd A4 %‘i‘%kol Asels B vk ofye, colorime-
terg ©]&g IFA FrlME 1 s A
AATE? In vitro gl TRP-13} TRP-29] 2&iv} A
S FE3l oM tyrosinase Y% A JAsH= a2
ST} (unpublished data).
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oJgh 5 A oAl B Ax JF A 5= L}E} =
1E LGNC-55 Aol Foi3 Sl
& ATE FHs F 1259 T°%717¢g &3l
A FEN &5 Bkl IBA 0 Ahelile] S8 fied
MRS sk of el B9 oA B2 Bk

2 >\'

K[-?-_]K[ I:I“K‘I =] /\|U-I"I|'I|'
01/\1— }\]64 e) ;HH-EHKL—! oA lqj:rl ] §]Q %Q_% dk
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2 Falol T8 W AR WABA Y71 Ageka
B7Rglel ool ghi= tPAE AT F AP o)
& IABA T B2 NS ARAOR PAG ol
G AP ARl Fstel A,
SRS T ) el oAl St
3 Aol Fo SRR WAE 5 R B4 U
Qo] ol Tz, SHo] vom Ao Fsisih
£5] 3 QAR ol F WAl SAste] W He
$E SloklaT AdEE T
40] A7, BFE FASP

Az
o o U dEsigct. o
A

i) rﬁ
rlo

d
Ju!

tbhs]- 2= Oj\ }\]6—];(-] Z‘ﬂ 7‘13
slo] 5] ABC i, 7R}

PA ols el oJ%t

}B
Algo]7] wiell ARk} FAIHAF B 2prlo] &t o]
A ool oF 5= Qlolar AlTE AlEAA Pa
ABC ¥ (NHEE § %% A A (LGNC 5)To = ),
TRt o (f1eF i) o7 P Ee] s £E QI
NEMRS M2 X 28 S

ABAAE 360 mg 2712 A7 e AP oT Az}
om ABC & (A8 lli= Table 1014 vehd ulel 7+
o] FAAlE, HER C, E W Go|2EA5-20] H3AA
(LGNC-5) 7} fra Aoz e 3 2825 mge T3t

Table 1. Compositions of the mixture (LGNC-5) and placebo

Ingredients Group ABC Group ganada
(LGNC-5) (%) (Placebo) (%)
Active Pycnogenol® 2.084 0.0
Vitamin C 41.667 0.0
Vitamin E 6.945 0.0
Evening 27.778 0.0
primrose
Additive Soybean oll 16.026 100.0
Bee wax 4.500 0.0
Lecithin 1.000 0.0
(Sum.) 100.0 100.0
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L5 go] 1 H3tAlAl 2ol F 1,130 mge] HE=F
st vhd, 7R} o (dE) ol oiFieks T sksith
(Table 1).

AdAARE 1Y 23], 13] 2734aX 12573 AF8HES o)
Rom AZPAFHAAE Adekes A stk AP HIH Y
A= P A AA 47, 87, 1270t Ujgsto] At
Al ARBHES sller, tao] o]l A58 AlAIAE
FAB F AHES ANFOEN SEEE BT
MATARS) 20t BE B
& ARHAREE] &3}t Gy (I Edh = TRk
= 3t A2A] SAAE] (spectropho-
tometer CM2500d, Minolta, Japan) 2.2 #H7}3}it}.

& E"Ef?_J oA PREE FHAFREE] Ah9)A

S 71Fo® BE 60~80 ml/cmol al@slEE o)

ANEAE 40, 60, 80 mI/em®e] AFe)A1E el 71
AR Ak U5 330l ZARte] s AIEReIA HA
SRS ARGt B HATNE Vo= oF 2.5
o #dal= 22l (140 mJ/cm? UVB, Fluorescence
lamps by Waldermann, Germany) < 3H2] Jdko] gl=
Argolof| Waksh= ek US5e] ok F-9loll Akt
oF 484]710] 7445} S IFAATE FEEA] FRlsIoh
TR AR A A 2713 A 28] A gk
< W] HGFA AxH71717] (spectrophotometer CM2500d,
Minolta, Japan) & &3l S35l o, vt M Afdo] &
2] oS A9 sk o A AR BEE Sl
AZzG7E7171e ost A Avl= et (brightness) & U
ERE L3k 24 (redness) S YERE agh W =&k
(vellowness) = YE= b#ko 2 Yeh, ol 349
o) Fg& S8 flaliA AAbA Q] itk A2k
ol Lzke H7}h 7]—5#3 kgt

o)F X 2 AlgAA (ABC , 7t B S A8k
=3k j]l'?*&iiﬂ' ﬂﬁrﬂt ATE AA AH 7]2_}01] ek
AH 47, 85, 127 Fofl B7kepsith

Q

ZAEES

1o

DRZE9| ASPYT T}
Ay B 77} (crow’s

A2 2} Wsgsto] b
feet) & FEWsE 4] S8l Be IJAEA N F5
REARR (replica)& 531 vHTF BARES Falst

/ga]i H}- oﬂ

o

(Provil-novo, Heraeus Kulzer Inc., Ger-
many) < WA AR whEo] HyPE-Qo| x5, oF
30~45% ? gl deths Fd= & s 3o
AREE- ATAAIA] (ABC <, 7}‘JrE‘r ) A3 A
I AF T sl A7 (AF 85, 125 $) ol WHesie]

T U

538 INFE BARRS
ol o3 W= 59 vlER AXtEE
ZEo] (ImagePro, Media Cybernetics, USA) & &3
T2 Wgh Aoz Hr7yek 4= gk ARk &
Az o] At Hl&-S %7] gk (arbitary unit) ¥ A8

Al AFH 8T, 127419 #he tdo® thadl 34o% &
HUE-55 gste] Bkt

==
A=y

% efficacy = [(shadow area of replica before treat-
ment-shadow area of replica after 8, 12 weeks treat-
ment) / (shadow area of replica before treatment)] X
100

2] JE= % 3Rl a-tocopherol
= ABEAE Aot AlFAA AH 159 FF s S
S5 AIRAA AE A A 125
ol dgoigtn e I Fef vjglste] oF 5 ccol Al
S35k 3, A FA] 8,000 rpm, 108 FAw2lsh &
2.5 cc® vk w2 Fso] st 7059 ¥Eare]
AP} % Sl ARl 5742 9& BML Inc
(Tokyo, Japan) ©l| 9JZ|3te] FF&qlct. 4% d5
S mg/mLES] 2 EASISIT

tocopherol &%+
HAL2 Ol TPy

ot Al |t 5
NEAA AR e R P AETle) A Y
A, a8 ’}—:_!PrZA]H Z3)4 /\1/\]3}
g FJHOoTE BB o)R]HL }EU‘]', ),
A]Q._,_x] TE, O]—EﬂEj] ._o]J_ *ﬂl?‘jﬂrﬁp_i T wkAl
=87], 7FEe, Tk gAY, BE o
izt
5l 2
ARl o
“18]3l 8% a-tocopherol (vitamin E) &%
+ Student’s t-testE o]&sto] FAA 2
oA AZ=sIY T

AE, =7F I 5] o8k A4
o] T3k #jo)
I p<0.05

4 b
TAEAE] =8 B

F 108789] A G0l FAXE AlEstaL A Fel
A7retglom, F4g] wigel elsto] 7t Tk ABC e
2 7}7} 54784 i E QAT Ttk e dAk 22, ot
32 o RM B 22.8 + 3.04%0M, ABC T2 HA
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Table 2. Comparison of basal skin chromaticity between two groups

No. of Skin pigmentation data
j MED
subjects 1 oe ) Before UV (2.5 MED) After UV (2.5 MED)
(men/ (mj/cm?2)
women) L a b L a b

Group ganada 54 (22/32) 22.8+3.0 55.19+15.01 67.19+2.41 6.93*=1.17 16.95*=2.06 58.67 =2.97 13.55+2.72 18.09 = 1.75
(Placebo)

Group ABC 54 (25/29) 23.0+3.4 56.30 +15.08 66.88 +2.13 6.91+1.27 17.16 +2.29 57.66 = 3.44 13.27 +2.41 18.27 +1.44
(LGNC-5)

p value 0.702 0.476 0.920 0.615 0.105 0.564 0.571

MED: minimal erythemal dose

Table 3. Skin color (L parameter) changes before and during 12 weeks administration of the mixture LGNC-5 and placebo

Parameter Before UV After UV After 4 weeks After 8 weeks  After 12 weeks
Group Ganada (Placebo) L value 67.190 +2.409 58.669+2.967 61.0702549 60.786+2.717 61.400 = 2.491
(n=54) AL value” 02.401+1.983  02.117 +2.134 02.731+2.138
Group ABC (LGNC-5) L value 66.877 +2.131 57.659 + 3.437 59.848 + 2.409 60.119 +3.638 61.476 + 3.293
(n =54) AL value 02.188+2.511  02.460 +2.244  03.817 +2.228"
P value of ZL value 0.626 0.418 0.011

1) 4L value = average L value at 4, 8 or 12 weeks—average L value after UV exposure at baseline
2 Significantly different from group Ganada at p<0.05 (by Student’s t-test)

257, oIz} 29 02X HHAF 23.0 = 3443tk o] & *p < 0.05
AF A IAEIRF AR e AF ok SR Al3o| PR [] Group Ganada (Placebo)
- _ ] Group ABC (LGNC-5)
A S PPNl AR S F
)

{
Aol e, B Ade] e wAEAe) Sk

Hrksl7] A8l 45, 85, 1250} st AlHAAES 4l

AERkekar, 1 wnlch o) el AFPE £7)9}F AA g .|

S BT FASRA Ang 7153 APEFHYAE AR ]
ANAl AAERL ERINES SISt A FAES UV & 2r

A AFE ARAAE AT olF VISsglon, o Lt

T 5 AR AIRAA 25 3ol dist e =t o

w ot

Average delta L* befofore and treatment

TS ZAY A3p S]] S35 dA|ERF 45 = 3179 4 weeks 8 weeks 12 weeks

(e} =] = <~ O
90~100%, 1478°] 70~80%°] vl&= HHst ok Fig. 1. 4L values before and during 12 week administration of
= "= sl $230)9it) LGNC-5 (4L = average L value at 4 or 8 or 12 weeks—average L

value after UV at baseline).

ARAA el e oAz vl g s Frketr]
Qate] 271 Q% S35 7o & A7 Lake] #olql 4
LZke] & 7 #o)E Student t-test (FSHA)E AYS
RS, 454 (p =0.626) 9} 854 (p = 0.418) o= F
el zfol7h ISl oLy, 125 Aol Al (ABC ) ollA]
izt Ohdel ool viste] folst gLk SV B
(p =0.011), Iz WS st SS9

it} (Table 3, Fig. 1).

SN M3 TF QISMANARE(ZRO| ME TR
X
pul

7Rt 253 ABCZE2] A A Aol A 2kl x=
A A 9220 SA4)L Table 29} Zth 7} 8 94
el 545 vlwd o H4 I (minimal erythemal
dose; MED) x}ﬂ/ﬂ 7\/\]_ x{UJ _I]HAHZI:L D‘: 501
g Fo® FriEoA AR wi gL Al 2T
] Aes & T ATk
THE PR ARARE WY 23514 FHsHISE - 4
8, 127 Aol 574 gFn|gate] gt *—1117?}74]94 717 SENAN fFS IRFE Hel-EAH 2N
stehu|E] (L parameter) o] Al7]4 W53 9l 7 wgF Al IEFEE] W3S Frlel] Qe ZF o 5478 0 2
718 Late] 2ol (JL)+= Table 33} 2t 53 AR FAATE AEAIA AF A vlast
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Table 4. Time-course change of wrinkle determined from images
of skin replica (% efficacy, average * SD)

Table 5. «-Tocopherol concentrations in blood (average +SD,
mg/dL)

After 8 weeks After 12 weeks Before After 12 weeks
Group ganada 1.279 +18.397 —0.276 £19.391 Group ganada 1.094 +0.254 1.065 +0.298
(Placebo) (n = 54) (Placebo) (n = 54)
Group ABC 8.652 +14.192*  15.144 +£13.191*" Group ABC 1.098 +0.248 1.296 + 0.295™*
(LGNC-5) (n =54) (LGNC-5) (n = 54)
p value 0.0217 0.000005 p value 0.927 0.0001

#, #%. Significantly different from group Ganada (by Student’s
t-test), *: p<0.05, #*: p<0.001

++: Significantly different from group Ganada at p<0.001 (by Stu-
dent’s t-test)

12 weeks

Fig. 2. The wrinkle reduction by the mixture of vitamin C, vitamin E, pycnogenol and evening primrose oil (LGNC-5).

o] A3 87, 127 F9 frawmis-S Frist A o
Table 4} 228, A&7 (ABC ) ol iz Ot 3
of vlal Bt fFEMEEe] SAXCE FelA oS &
T AN, 125 A3} Folli= 1 xo)7t S AABIAT
(Table 4, Fig. 2). w2bA], Al (ABC ) oAl 9% 5
s} a7t A eSS & SIt

(XN =]

oy W f28E (a-tocopherol)2| &k 3}

EAA7E Aol FEEAE ER1E] Hste] &
A& Z2] 3R] vitamin E (a@-tocopherol) &) 355 A5
A9 AH 125 = QA AR E Aete] Eeld
HAollX Zst A¥l= ofell Table 591 211, A1ET (ABC
D ellx A Aol vlste] AHAF 125 Fofl Frtste] dix
ol vlste] felahAl =& XE Bk (p=0.0001).
SOAM M| T2 2R T

St ARl o 5 g

ARAAAE] AdF ol whE A2 H7Rh= 47, 87, 127

Aol BAS WED W) B2 D AT 2SSl Blek

& T g

Aol 23t g afe] H2Rg 27} A
ABAR A 1277448 A7 R T 2% Fagol

e MAEAR ABC Zolr} et

=

=z
AeFE

Ape) el oJa) w2 AofM = (ROS;
reactive oxygen species) ¥ 842 4% (RNS; reactive
nitrogen species) > 5§t Q5 s & R0
HE 3 QIok gz oA zkeldel ojs] HAlE 2
AAE L FARREFA AP-1 (activator protein 1) A}
QIAEe] WS FxIsta olof whE dEdA 871 (ey
tokines) & A4 0% EJsiA)7]H, o] wt MMP (ma-
trix metalloproteinase) &] &3} o] F7lelo] R3] 9]
g 9 gHAaR7E S4E T wAE 53 dEA st
59 v W) vddog fieE 4= ok ek uy
of A Wizl 434719 #E tyrosinase, TRP-1 (ty-
rosinase-related protein 1) 5% EAtAZo| 98] 1
) Fgo] HHEH Y 1R (ell, =sh 2 &
e §-82E (POMC, MCIR) 9] W% S7H 4= 9l
o] Haso] ghrh? o]gl zpe)xe w-e] Ajuirtay
o Felet e FEE FE= fGA FEATIAY IF-
ALRE FRA7E TR QR10® E A Qi) 1Y
oA vR o ® STt DRS4S
AAHE A2 28] Aol o3t EAFom e 959 FElE

RES
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¥ 34l (pycnogenol) 2] &3 x|w} (LGNC-5)’€
Al =310, ofef] 4718} S 7S AAlEIsith

A =41 vlERIE AN FaiE A A
Z70 Agsto] 1 a3ks FRlst in vitro A3 A= A
Ao Wol RusARE & ddATHH AFOZA
A7 AFAA 2 A ZIE RIS Alels AA 24
At} &pe)d Akl whE A fal] vEeel ojgk HE oA
TollA BlERR Col E€] HAE AF sk 49 s
(sunburn cell) #Ao] JAHTh= BV el Hel E &
=5 ARgo 2% Wol gyt gtk R 7] HlER]

9} selenium, copper@& #7189 FE SAIE]
AL AAsk= G} Qtks B} Quk®

o3t APATE B3l F5T F U= ARIES AH
w3t ou] & dHA Qe AR A FHIE QIA
FolapAL AHAAA FFelA 1 Uge] avE 7|
wkslth= Aotk Cerarini 52 lycopene, [-caro-tene,
a-tocopherol, 78]l seleniums Hi3H3l A|&S Fois}
o QIAIS] oA zpe] el o5t vt oA
Aes HAFALE? 5, Zpe] el 23| wdsh= Hagnr
2 (MED; minimal erythemal dose) ¥} 3P0 &Ajo]
Aasials W obet oA ph3THE A=l o,
lipoperoxides A% SolxlS Elsit)

B PIAREE 8] A in vitros} FE AYeIA A
a5t A3 Aal ve] C, ES} @yto|Z: $44, 181 7
A= E3AA (LGNC-5H) 7F #ke)adel o8l f2s)=
}\ﬂ/\7<17d- ( Q_)J,}x-]o ]5}. HH o]_qa_ za 6:1/\4
Ash= &oks gRlgh uf Qo weba o] AP 2l
J Y52 ttor FE5 9 njilof ojgk LGNC-59] &3}
£ Bk -r]OH ol% WOz XsHA ek H7t
HO

_J_—j
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w Bell ofa sield fEH 9 3
P‘?iT FeogRE dolx I3 (re-
2F Fol 7|7F Ao W3lE #s19)

Jo

on) tjzEu 1%40% uIgi= 8 MA kel A
2 A% 93 wvE W) o9 e LGNC5Y F8

M fah= oln] 2 Aol i g A3t in vi-
tro A3lelA] ER1gh vle} o] p-JNK, ¢-FOS, AP-1, MMP-
3, MMP-13 &< &4 <Alet TGF-p29] 23 71|
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F¥= TRP-13 TRP-29] & 9 A4 #19), tyrosina-
se B4 JAIE 3l olFolxl Ao Azt

AR FolEe A3 fra el AAE aH 7] A
@4 = QlosH ol Aol vl ﬁz &7 =4 1°T7<]

ﬂoiolc Eash %757 el EAeh= “E" e =4

¢

0

oH uHoﬂ X]*—‘.‘@Ei e # %%% A

F 9o Ak vl ok dado
A el §-83 aakE w7 S, Sades =
Iak= 7154 3EY 3 AJEAAQ] LGNC-5S 13y
sto] Az o 95 G9E Ag F AUAS Fow
7|t

o OF
o =

T 108949 A S i ew 747 544
T orow A9 e & 125 B AIEAAE AH
A7 oi Azeel F= A I3 U a-tocopherol)]
H3LE oA eRE kst Ay vy e AES
Bk

1) 127 B2t AFAA A5 A8 8% el st
ol o] AR EAE A, Sl &3 TAIH AFAA} 45
4 % 317°] 90~100%, 1478°] 70~80%2] Hl& = A%
IAE Atk $Eet, £85E WS vt =
12
2) tixwt Rt & gk 229, o4z 32 0w 3
7 A9 22.8 + 3.0419em, AT (ABC T2 B4} 25
g, oJx} 299 o2 HF ¥ 23.0 £ 3442 I3 2]
7h QATE 1 9] AlAAIARRE T HAEEEE A9 AL
;QU,] ,L] zt‘— 1:!‘: Eogs} +O0 7 Jﬂ7]—£]0ﬁ:]—

3) b UiS F)el el ow sk Iy A 3
2 5wy gaks st A L] Mske (UL &
12540 AT (JL = 3.817 + 2.228) oA vz (JL
=2.731 = 2.138) Bt} o8kl =34t} (p=0.011).

4) QbAR- Qke} 9] FEE tPow ARES F5ska
G BT 5 HES T o3 frE NEEE v
A}, 8F, 127 Aol tizaEet fost 7+
et (p=0.0217, p=5.317E-06).
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N&olA xRt S8 =78kt (p= 0.0001).
6) ABAAE 1253 AH3 § F43% A4S FF
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fo] & w] ABC o] 7Rt} ol njsh u]5-e] mjw) gl =
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