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Abstract: Amino acid complex was made with the composition of amino acids quite similar to that of stratum cormeum on
the skin. In order to evaluate the efficacy of amino acid complex on the skin as an active cosmetic ingredient, we measured
cytotoxicity, TIMP-1 expression, moisturizing effect and the amount of horny substance. In cytotoxicity assay, amino acid
cormplex did not show any cytotoxicity. In moisturizing effect test using corneometer, it showed very good moisturizing effect.
In TIMP-1 mRNA assay using RT-PCR, amino acid complex showed the increase of TIMP-1 expression, suggesting that
amino acid complex have anti-wrinkle effect. Therefore, amino acid complex may be useful as an active ingredient for

anti—aging.
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AAREARNME) ALE 5 %2 7P o] &4
o] gl #8 o}v4Kfree amino acid)2[1] #HES
& (keratohyalin) HHolA Fs= w3 Este] npxgt
SAES AAEE F8 AX gwAl Pk £
of o3 A== AR otH4-T]. olEw 3 F-A(ato-
pic dermatitis)e|v} Z}A3Y) FAAR A A)E 44
gte] FAAdAZe ofPM(chthyosis)® Zo] & 9
o] AxHE AFE /AT HRHEY 9 F sve &4
A Z(stratum corneum) %+ #3 ob9kAHfree amino
acid) 3 Zhao] wWE HArGezte] Aol viB-10]
T Z¥e oy Aol #AHAY ARHA e
AL HIE 11
3l olu]:=AHgmino acid)¥ 72 HARLFAA] &
2 yolo "M r =29slA fgadich Azl dAn|FN
o2 T|HI A o]E H R A AES L H(kerato-
hyalin) 4AHE9 F7F 4T A& & ¢ JeH, o2
A2 FHe g volE FRAE AL ¥ HAR
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Table 1. Amino Acid Composition in Stratum Corneum
[16].

Amino acids Content (%)  Amino acid  Content (%)
Lysine 4.2 Alanine 44
Histidine 15 Valine 30
Arginine 3.8 Methionine 11
Aspartic acid 79 Isoleucine 2.7
Threonine 30 Leucine 6.9
Serine 136 Tyrosine 34
Glutamic acid 12.6 Phenylalanine 3.2
Proline 30 Halfcystein 1.2
Glycine 245 - -

#4737 wigo} glen(Table DII6], 2 F ol
Zeen Yol gk B ATANE

9%e A% o ojulit 24 % I WEo| 7}
A olgHe Aom 2e WgE 3F AN W 43%
oz §AHL AFAZY APH

of E2E Fol WP
3|

KeN
Hl &3 AR g &

2.1. Agxiz

Amino acid complex AMFA] AFEEE oAl &
T A2+ (Sigma, US.A)CE Tuldte] AZstgoy A
¥ AEES AEY A¥Q HaCaT MAEE MTT as-
sayE AHEste]l SAG By A&Ed Ay Za
ZAL Comeometer (CMB2 Couage & Khazaka, Germa-
ny)$} visioscan (VC98 Couage & Khazaka, Germany)Z
zbzh Apgsig e, TIMP-1 28 % 232 trizol (Invi-
trozen, US.A)& AHE3t] mRNAE #23t92oH, All-
in-one RT-PCR kit (Superbio, Korea), RT-PCR (Biorad,
USA)E AHE3tTh

2.2. Amino Acid Complex&| =

Amino acid complexs lysine, histidine, arginine,
aspartic acid, threonine, serine, glutamic acid, proline,
glycine, alanine, valine, methionine, isoleucine, leucine,
tyrosine, phenylalanine, cysteines 2-@2 ZAH| 9} A
A AzsAT Evl2E AAFE AEAen, 1 9
o ojg H/IEE ¥WA Atk npA=HeR 02 ym ¥
HZ odag § BE Add AML3¥th Amino acid
complex] L EL 20%°|th
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Table 2. Lotion Formulation

Composition (%)

No. Material -
Control Experimental
1 Amino acid complex - 50
2 Sitosterol 1.70 170
3 Polyglyceryl 2-oleate 1.50 150
4 Ceramide 0.7 07
5 Ceteareth—4 12 1.2
6 Cholesterol 15 15
7 Dicetylphosphate 04 0.4
3 Glycerin 5.0 50
9 Sunflower oil 10.0 10.0
10 Carboxyvinylpolymer 0.2 0.2
11 Xantham Gum 03 0.3
12 Water residue residue

2.3. 2HME M=
Ado] AgE 2AAHE Table 29 2L 24T H
&2 TRYUME ALEStA Az

24, HE MEE &3

10% FBS (fetal bovine serum, GIBCO BRL)Z @43}
DMEM (Dulbecco'’s mOC]lfled eagles medium)® W%
Atk 98 ZoA e HaCaTE AE3ie] Az AES
Z2A39ck 5 x 10 cell/we]l«] s g 24 well plated]
seeding & 37C, 5% COx9l Z7o|A 24 h wjekslgoh
10% FBSE $-#3% DMEM wjx ¢} FBSE 7311 &
< DMEM H|A| & AH&-3te] wAlg ¥ sEER Az"
amino acid complexE 7l MEELS 39 Fob u)
4 &, MTT assayel 93] AEES 439017 o)
AE Fohd & MTT €9(0.33 mg/mL)2 7+ wellse] 1
mL & F7kek g 4 h Bt wdsdsk 4¥ Form-
azane MTT &4& AAstL DMSOE Abgstel %2
e 96 well plateo] 200 pL® &7 ELISA-reader
(TECAN, Austria) 570 nmolld 3 =E =A&¢ch

mo ¢ fr

2.5. TIMP-1 mRNA &8zt 53

10% FBSE &3l= IMDM (Iscove's modified Dul-
becco’'s medium)®  MI%E human skin fibroblast$l
CRL-2076(ATCC, US.A)E AH&3te] 1X10° cell/600
dish® "WEZ seeding ¥ 37T, 5% CO:o =70IM 24
h #gstsin 2% FBSE ¢+-3F IMDMOZ TA 3 3
E2d2 A%Y amino acid complex® H7}e4ch &
AiFToge SulE AN, YA dExdoRe
olr~mz B EGCG (epigallocatechin gallate)E A%
;}Oﬂ‘jr *]Eﬂr’/\ 4h % 4 gz2ag A ZE A

Eo SNPE AHelg t}& 24 h ¢ ML F w2 A

718kaL Trizol 1 mL& AM&-ste] RNAE #ej8isich UV-
spectrometer® AH&8t] 260 nmollA H@¥Ag A3t
% RT-PCR (reverse transcription-polymerase chain re-
action)S AA]3Fith RT-PCRE all-in-one RT-PCR
kitE AHEa9]er, primersd WHEEAL TIMP-1 (tissue
inhibitor matrixmetaloproteinase-1)< sense : 5'-ATCC-
TGTTGTTGCTGTGGC TGATA-3', antisense : 5'-
TGCTGGGTGGTAACTATTTATTTCA-3' o™, 50T
A 30 min7t 9AAF & 96TCA 3 min?t GAA} 24E
B34435 MT 1 min, 48T 1 min, 72T 1 minZt 29 cycle
Z PCR ¥H$-A1# ) Actine sense : 5 -GAGACCTTC-
AACACCCCAGCC-3', antisense : 5'-GGCCATCTCTTGC
TCGAAGTC-3'2 50TlAl 30 min7t FHAF & GBTef
A 3 minZt GHA A4 BEFA3 94T 1 min, 62T 1
min, 72C 1 min7t 22 cycle® PCR wr&-Al#HTh Agarose
gel& AHg3t A71968 A 8 F gel image analyzer
(BIO-Rad Gell DOC 200008 ©]-83lo] Aujzel ady
< P
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5%)oll4 30 minzt t7]g H 4Z ZEXE Corneometer
(CM825 Courage & Khazaka, Germany)® AH &%
(capacitance)S 53] A3ty o HAE AT 3719
ZA 9 Hgs Teriig-2l] 2 =24 Zﬂfﬂoﬂ amino

acid complex?} 5% 450 dE APAZFS QLEZ T
A, $rEe 9dA e YXAES %% FE Aol 2
mg/cmﬂ SFow T¥s)i SRS FTHES s 1
, 29, 3¢9 A3 ¥ 0¥H Y ez dijd &
Corneometeri AR5 &40 A58 =X
npAlE A EEX7E 2ua 29 AFH FH 6Y AR
£ E453r HE ot AlE AF AE
[e]

%34

A F A& F2 7oAAE paired t-testE ]3] £
o)z} 5%2 HAFEAT. FEE Ag §9eh 2474 Alg
AEL TX3 299 independent t-testE o] &3}

2.6.2. Visioscang 0|83t ztzlat &1
A% 4L HESAHS sln ¢ F vE Visioscan
(VC98 Courage & Khazaka, Germany)2.Z 9G4S 29
8 12[22,23), 2+ e WEE Visioscan software 20002
BAslgon, 7 AFE desquamation scoreE £
Yehlth BAAEE By S4AY 22 s AHS
Eipiied

3. 2 &

Ha
Kl

3.1. M= ME20 o|x|e Y&

Amino acid complex® A|E AEELS MTT assay s
AHgete] EA8U T MTT assays Aokle Alxe &
E A0 ZA AE F2oly F4d gel AMEH=
AP o g Holgle Hxe mEZ=gotyddA +84
3 =AM gel MTT (3-[4,5-dimethylthiazole-2-
11-2,5- dlphenyltetrazohum bromide)”?} &S AEA
249 A9 formazan FEAE T
= 498 O]%OP‘ 740]‘4[17] FBS7F 10% &+ ﬂoﬁ A
WAL AHEE A9 e wmollA 540 JeS

teta A Estex) 2328 A 2 3, 2006

M FBS 0%
71 FBS10%

100 4 o B i M I\

@
S

Cell viability(%)
8

40 4

20

o ; 2 2’: ; ; é 7 é !-; 10 1‘1 12
Concentration(%)

Figure 1. Cell viability of amino acid complex to HaCaT

cells. The data were expressed as mean values (+ standard

deviations) of five experiment.

olgt 4~ T, I AFNE Figure 19 YElidL A&
T 1%0v/v), 3%(v/v), 5%(v/v), T%(v/v), 10%(v/v)
2 7 AE AEEL 106%, 103%, 104%, 102.6%,
1035%% amino acid complex® ¥ L2 A3 Z 5o
M AEE &S v Fodrt FBSE 0% %‘%5]
U WA E AR AP AEY BEESE Z—?%?} =2
FTEAA 100% olde AEEE Ho =4 =il
ok &3], FBS7E 0% =] s gost 34
oA amino acid complex 10%(v/v) 2lg 7Z$-o] FBS
10% grse] e £ FA0M Y AZERT

15% A& AX AL F7MES 1A ol FAAHR
7F obd AY AA FE A ME AE 7}
Q& AAERE=2 W 5" ¢ 88 AAETh

¥ 2

3.2. TIMP-1T mRNA szt

Amino acid complex?] TIMP-1 2&8&& =As5ch
MMPse 59 s e st e & oy Al
7.9} 7} A (extracellular matrix, ECM)& dasici{24].
%, MMP-12 A fold X, vlaz o], yaAx, AzE
ALl Bl 22 A A AAFE M [25], collagen type [
ﬂ»mﬂafﬁuﬁ%ﬂfeaﬂﬁ%7vh.M 23}
A B3 A dAE foee] 92 A¥E FAEn
dE Al F RS AAFE type ] & Adste I
B =2 Ao #HojskE MMP-1o] theh As) 49l
TIMP-12] mRNA 2 %g 4024 f¥ £ A
A A g s dolr °l’“/} Human skin ﬁbroblst
B Wl ¥ trizolE 283t RNAE 23, A% & RT-
PCRS AASIHL, 2 Ae A7) 9822 °‘°}19}E‘r.

A dERToRE BE AMEU L, o‘té NxTFogeE
FE A 2l e AlER OV‘EE A+ 150 ,uM
EGCG ((-)-epigallocatechin-3-gallate) Me] &
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Actin

acid 150 uM (lane 4) and EGCG 25 uM (lane 5) for 3 days.

Azste] Abgstact. 43 Z# amino acid complex®
Ztzke]l A4 ELolAd TIMP-19 mRNA WHd&< 27}
A RE 5% AgAlel 1395%9] F7H&2, 7% HEAoE
1771.25%9] Z7HeS& EYew o] A#dE Figure 20 Y
BRIt A tfRTFoE ALRE olAmEBRARS 1809%
2 amino acid complex 7% &A1} H|$:3 TE F7}
& o FEAAL A 23t USE HY F93,
EGCGE 2019%=% 71 £& a3 29

3.3. 2% K& £ &4
Amino acid complex?] 2% Z3+E CorneometerE A}
23t ZAHSGTh By 2L 4% AdxE 5309
on, ol 29240190, AES A% AJEE amino
acid complex& 5% &3 2 AYFo R &,
o
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EARoR fo3 P < 009 BENMEHYES
R AT, ’
Amino acid complex® 48 HEEIHE HYoH,
EE T3l 3Y FdE MEiEdst ASHE @
F AT wA s 9% PE
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Figure 2. The effect of amino acid complex on the expression of TIMP-1 mRNA in the human skin fibroblast cells. The
cells were incubated with control (water, lane 1), amino acid complex 5% (lane 2), amino acid complex 7% (lane 3), ascorbic

RT-PCR for TIMP-1 gene was performed on RNA extracts.
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Moisture content{%)
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0 } 2 3 4 s s 7
Day

Figure 3. The moisturizing effects of the lotion formulati-

ons on the skin.

Table 3. Moisture Content (%) of Lotion Formulation
Measured by Corneometer CM&25

Moisture content (%)

Time (day)

Control* Experimental™*

aplgﬁff;rﬁeon %32 + 515 9530 + 487
1 %601 + 399 3154 + 669

2 %48 + 446 3034 + 476

3 24 * 501 31.00 *+ 375

6 %508 + 491 3046 = 472

* Control : lotion + amino acid complex 0%
** Experimental : lotion + amino acid complex 5%

3.4. 2422 v 5%

Amino acid complex?] ZH2le W3 =40 w22
% ZA VisioscanS AM&3de] =439l B =A3
Zol NE =X H09) 1,2 3 649 47 7 AsAHY &
9] ®W3E desquamation score® UERH oW, AIE
Table 4 2 Figure 4, 5o YeERITH AlgdAge =%
A F 1,2 39 BRA qixAd Y vwsted] A6}
A - F gagss dehlidoen, NEAF AHS F

Wt
&

Wt 39 A3 HelA: ZAwe] AT Fof
o gz vmsel B o 47 gAEA 472
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Table 4. Desquamation Score on the Skin before and
after the Treatments of the Lotion Formulations
T (day) Desquamation score
fme fday Control* Experimental**
Before

application 276 £ 0.72 369 171

1 2838 £ 087 1.22 0.38

2 334 *+ 079 1.05 0.61

3 349 = 129 111 047

6 319 £ 142 2.32 0.85
* Control : lotion + amino acid complex 0%
** Experimental : lotion + amino acid complex 5%
B9t} Desquamation score W3te EAHoz §93%
FE@ < 0M9 Aold #AE 4 Tt ZHHL 3
& F 19 F o 0% AE 2o} A1 BE Ba BjE
nglon, 4% /I B HEW £ BHE fA5
Jou EXFd 39 ¥2 6¢Ade =xARe A
o] tha o} EX ARTH oF 0% HAHE KAT
a3y, EXARGE 22 398 Ho B2 479 A
Az ARAe #1 FEPA AR, R4 AN
7 g3 % AFEY Figure 5914 Ho] F50] Alg 7]
7 Ee OzAYE Hd mxREYE dE o ygs
wold stk ABARL AT Aol HPA ST}
o ozkel Aol n@AW Ak 2ol AyHo]
HgRel A seire AHENE wAou, AL

“Control

before application 3 day 6 day

GV

RERE L RRE ERE LS b

o

(®)

©

()]

B

—&— Lotion contalned Aminc acld complex 0%
~O— Lotlon contained Amino acid complex §%

5 4

Desquamation score
@
.

Day
Figure 4. The results of daily effect of the lotion formul-
ations on the decreasement of horny substance in the skin
to be treated.

At A ol A R G Bl 2 s
2 2olx) QYT #W, 44 AA 2 ojedl B9 oy
25 ool HR ABe| AE AHE S8 Yoz
AHEE I 9lE AHA® K Y. Shin 59 d7dl4 558
2els AHAS 24 h =2 R

59 AFMT THAS(E-index)9 A522(TEWL)
o] X UL wHEted F/ME-S RusAuHRL E3F
tape stripping & Hilltop chamber& o] &3t 24 A}

"Experimental

before application 3 day 6 day

Figure 5. The visioscan profiles of daily horny substance changes in the volunteers’ skin to be treated with the lotion.

* Control : lotion + amino acid complex 0%,
* Experimental : lotion + amino acid complex 5%

etebgEetsl A, AR A 2 &, 2006



Amino Acid Complex®] =3} 28 - 87

acid complex:™= TEFE F g =
snol Hgalr] £ Ade ¥ 5 Ak

4.2 B

—_

g5 ZpZ] opmAt 2Adu|e fAlEHAl AlZ3 amino
acid complex?} &0l WA& &) ] Lotr7]
3 ASAEE B BE A% Zaad, TIMP-19
mRNA 2E%7 AE Az A9e AAFAT AT
ZIAEE ol &ste] FBS o] ©E X REES
A3 A3 FBS7F 0%9 10% o] e HAE
AHEEE Al AEES . ZAS 23 amino acid comp-
lexE A A FEAN H4L HolA gk FEJL
FBS7F 0% a3 e d9dt 370 amino acid
complex 10% H2|A| FBS7F 10% $HHol e £
A o] ARt 28)8 oF 15% AEe] AX A&
& Z7F8 HJrh RT-PCRE °| &% +& AAdd #9
MMP-1& Asists TIMP-19] mRNA 2d3#s &
b A 7% FEoAM 1772%9 2E E7HES 2o
W ZH7L e ascorbic add 150 pMe] FEONA
1809% = B3t Gl Frkes 2ok 59 A9
Aol Al amino acid complex’}t 5% 5% XA A3 &
FEA ¥ 2AAFEE 04, 19, 29, 3¢ =33 $ 1
%< ComeometerZ, Ztd3 ZAE#E Visioscan
AHg-sle] 2% A3 52X 39 Bk 948 ngEa)
0% 244 ZATIHE Jehfg e
A 23 64A SAANET ZEA e
& FA%Men, SxARY o 30% 44 Harads
Yetgildh o] dAoEs s E 9 amino acid
complex® =A4¢] ¢l HAg B2 43 R5Hy
TIMP-1 28F Z712 FF oF 2 7jxe a35 7}
AL glem, A ZAEHRE AFo] 9lE AHA o
S B9t welA, amino acid complext

G715 7k w3hiA] dds 2AER FE5HA AL
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