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Abstract: In this study, stem cells were extracted from the callus derived from the aloe cambium, and the antioxidant
activity and effect of skin elasticity improvement were assessed. The aloe cambium-derived stem cell extract, AloStem
and callus showed the survival rate of each 98.27% and 71.31%. In the results of the DPPH antioxidant activity of AloStem
and aloe extract, it was confirmed that the antioxidant effect of AloStem was more than twice that of Aloe extract. AloStem
did not affect the cytotoxicity of normal human dermal fibroblasts (NHDF) cells up to 0.25% concentration. Also, AloStem
increased elastin, COL1A1 and HAS2 mRNA expression levels dose-dependently. Furthermore, to examine lifting effect
of skin elasticity using a sheet mask containing AloStem, 21 adult men and women applied the sheet mask in the face,
once a day for 2 weeks. As a result, after 2 weeks the skin length was 116.75 + 5.58 mm before the use of the sheet
mask, but after 2 weeks of use, it was confirmed that 0.59% increased to 117.44 + 5.17 mm. Thus, we concluded that
the sheet mask containing AloStem can help the lifting effect of skin elasticity.
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gk Aejehyd S4&2e g2 olmt(aloe emodine), HPE
Z%l(barbaloin), A=of4l(aloesin) 50| HrsdRelEat 2E|
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Al JAkgel AR (A EE=e A 554
(Korea) 0 2HE| 3 7] 5 7Y 835 d=2of FHE 20
= Ax MER st Ftisha AlEz2ukaolA
URo| fHe F7|2RE PSS AFsHTh AFH
AFE-L NaOCl G0%ZZZA) + HO, (10% TS AL
of 1 ~3 min{t FHATS =83t & 1% sfo] Lot Akt
UEE 0] 48 h -7l & B4R 3 ~ 4 3] Al
alo] dRof FV|2HE FASUS AF s AEAE=
AMEBEILE ofuff dRof] fHO E7]= 05 ~ 1 cm A%
o] 7|8 gdsto] A2 & tATE ThEo] P45 3
o] viz] 9] e TS 3FITH(Figure 1).

212, A REHIXOIN 20| FES2EE
A REEA

ARof|o] Fx Z7]oA AAF FAEFolA AHAE
F=sh7] ffstol MS 7]2ulA|[15]ef] A|Z3tal 3% sucrose
2} 0.7% agarE A718F & 0.25% gelrite @F AlEAYAF22
E2191 2, 4-dichlorophenoxyacetic acid (2,4-D) (1 ~ 2 mg/mL)
€} indole-3-acetic acid (IAAYE 715l AJRHiAIE =4
sto] pH 57= 27gsISlch Aol AR K= vix=
121 C, 12 7|¢to)A] 15 min7t 119F Watate] AREa1,
HtE A= oF 25 ~ 30 mLA FH|E2]t] S (petridish)]]
Bslel 24 3 BUAE B AN Ame] A
A STk AARe] w25 + 3 Col o)
o zlslol] pstTi(Figme 1)
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gdzo] 45 fref 7T FEE

=] AR = Fol AFALHA FeE dirbA]
7Iehe ehs] 227t HW 77 okE #HEg 4] &2
vjersilar He &, AdEo] %% A e RS
glojujo] A2 uiReflA 7 ~ 10 F A= Alhufer 513
o}, AR oA AleHEl) £ 1_11]?} B85 7 =71
25 offjo] MSABMAHA7} JhiE SEekiao] ol
AxZNA 25 = 3 CoflA] 100 pm®] 34 w¥E|(shaker)
oA uiesIRIcE Al 71 45 & W= she] uf
FAIEZZF At Aol =2 29 fAIE
I Q=5 SFlri(Figure 1).
22 BAE U=0f| BEV/IME FE= & HES ME
M=

45U We|2 HeEPdRt d=o) MRS A
SJalIA] WlOFNL 80 ~ 90 C2 3 ~ 4 h 7k 22 3 3,000
< g0l 10 minZh £ #A AFNE Fgrom &
S5 3l Aol A 22 FHSE
2712 olg3io] Zoku BasIel A% = Uas)
MES Azl AFAES fleid EEAL 1.2
hexanediol 2% + ethylhexylglycerin 0.1%) ] & H3l5}o]
ARESE 2, AloSteme]et 5T (Figure 1).

Aloe

\ = Sample - 20 Jeju aloe stems

= Sterilization using 30% NaOCI + 10% H;0,

= Media : MS media (sucrose, 2,4-D, IAA, gelrite)
= Sterilization (pH 5.7, 121°C, 15 min)

= Dark room culture (25C)

= Subculture every 1 week .
\ = Media : MS media (sucrose, 2,4-D, I1AA, gelrite)

= Sterilization (pH 5.7, 1217, 15 min)
= Dark room culture (25 )
= Subculture every 45 days

\ = Injection amount : 10% callus FW

Aloe cambium
Callus
Cell induction

Liquid aloe stem
cell culture
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2.3. Y20 E7|M= FES2| DPPH st &4 53

Ao gitsl aIks 2745l7] 98l 1.0 mgmLe] U=
o F&&E} U Z7|MEZ FEE AloStemS ZH2} 500
uLol| 0.2 mM DPPH 500 uLE H7}sk] 412 5 ARo)A]
30 mingt BESAIZ]AL 517 nmofld S3=E SASHITH
A thzato 2 ofAs 2l ascorbic acid)yS: A]&spﬂ o
W, 54 2wt m2e FE80 30% olehES ARSI
tk. DPPH Asfed2 offe] *‘Oﬂ uhet AEgoe] 47t

Tt BRrke] FHE AseS % el
Aok (%) =
(-2 27l B/ AS TH7lE S35 < 100
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2.4, AloStem0O| &t
=IK/n Vitro)
241 M= =M l<§7K/n Vitro)
B %S RIS 8] WA AetiEhL ofwt
T’HQ‘ Rt AAoA BR3E cell lineQl 17HRIT] -
OFAM|3Z normal human dermal fibroblast (NHDF) cell line
USA)E OI83je] TS STk NIDF S
9 well plateo]] 5 x 10° cellswell 2 B3} 24 h vk

£ AIE DIAZO| CHBH M &t

— [ |

g "" \f_ Heat extraction 90T, 3hr
& -~ == \

et co— Filtration or

W &f centrifugation

(extract collection)

N\

Preservative
treatment

2% 1,2 Hexanediol + 0.1% Ethylhexylglycerin
AloStem

Figure 1. Manufacturing process of AloStem (Aloe stem cell extract).
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0 ~ 025% (Wh)2] EEa AlRS xajale] thA] 24 h Hl
oFslytt. 1 %, WST-1 assay solution (EZ-CYTOX,
DOGEN, Korea)S 108} 3]481o] 200 uL® H7Fs}o] 30
mn ~ 1 h A= ¥FAIZ] 5] microplate reader system
(SpectraMax  13x Multi-Mode Detection Platform; Molecular
Devices, USA)Z- 0185101 450 nmojlA| S-3=5 S7ds13ict

2.4.2. gRT-PCR (/n Vitro)

o5 e=at WA= A elasting, COL1AL HAS2
mRNAS] &3S quantitative real-time (qQRT-PCR) £-4
HE Bl ERIstazal WA NHDF A|EZE 6 well culture
plateo]] 3 x 10° cellswell 2 £5=510] 24 h wjkslsicy 1
%, thaket o] AIFES Aeislol Tl 24 h st
% vl Al2E 319=51o] 1 mL TRIzol reagent (Invitrogen,
USA)E H7Isto] Al 85l & total mRNA 352 X135}
At F=% total mRNAE= MaestroNano  Micro-Volume
Spectrophotometer (Maestrogen, USA)S o|-835}0] = U
s SRIGIALL total mMRNAT MIMLV reverse transcriptase
(invitrogen, USAYE o|-85}0] cDNAZ 2|25} gRT-PCR
o AREBIYTE gRT-PCRS SYBR™ Green Master Mix
(Applied Biosystems, USAYS ©o|83}o] 3851910,
StepOnePlus™ Systems software (Applied Biosystems, USA)
£ ol8ste] sid At WEs EA8KITE PCR RRE-
2718 94 CollA 20 s (denaturation) — 60 ‘CollA] 30 s
(annealing) — 72 “CojlA] 30 s (polymerization) & 40 cycles
FEAZSE 2 AR G gk Bactin®] Cr gre=
normalization3}3.01, 27" WML o frIxlo] W A
=5 Akttt o] wf AR Z} primero] AEe Th3at
2t} Bacting Forward 5-GGATTCCTATGTGGGCGACGA-3,
Reverse 5°-CGCTCGGTGAGGATCTTCATG-3’, Elastin; Forward
5’-GGCCATTCCTGGTGGAGTTCC-3’, Reverse 5-AACTGG
CTTAAGAGGTTTGCC-3°, COL1Al; Forward 5’-AGGGCCA
AGACGAAGACATC-3’, Reverse 5’-AGATCACGTCATCGC
ACAACA-3’, HAS2; Forward 5’-GAAAGGGCCTGTCAGTC
TTATTT-3’, Reverse 5’-TTCGTGAGATGCCTGTCATCACG3’.
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220 + 2 C, HI& 50 ~ 55%2] -5 271014 30 min
b 71k o Skt

s
13

2,53, Et= JiMof efst 2|8 Sut "ot

AloStemo] T35 A|EnfAT O] B 74l o5t gl
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(Canfield Scientific, Inc., USA)S 28319} AlE &2 A}
& At 2 = AR Sof| AIFIEAE HAEALS] QbR
= 242t 2 3] EPoEsl e, VECTRA-XTE] 7to|=aijl
of B 24 & A= stk EFH onAl=
VECTRA-XT & AZEQof(Version 5.5)F ©83te] o]
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7hdel efgt 2y mah HAL F HEFANNA
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2 A sl Aol oigt FA &4 SPSS
statistics 21.0 (IBM, USA) Z&TI2HS o|g, zF 12719
H] 3 EA1S 9] Duncan’s multiple range testS AA|5}0]
AAseH, p <0059 A9 FAXCE [fojt Ao=
Wgstaick Bk, & g g5 digh 34 B
Microsoft Office Excel 2007 =2 138 o] 835} HAJ5)
o) A Ay 24 flste] wiE ARAae] tisiA #



3.1. 20| HMS Rl E7|MI= 27| U MEE
d=2of| YT FH STNES FuieF uixjollx Al

HjoF & A3 2R =2 Hn) % (Microscope OTMTS, Olympus,

Japan) 0 =2 7%k A}, dEo| E7|M|32= Figure 20f U

Ehct ujo} ol, el A] S 40 THES EFe)

o, QR e 2 ARIZ100 ~ 500 km)o] AlZ 3

Az ZAEks AL SRIT 4 At Table 1.
Z7bom ZAMIe SR T Al B7] Aol U=

of FA= Q& EV|AME F=ZE AloStemy} &=of 7Y
20 NEE AMEFSI] 2% Evan's blue staining (5 min)
method S ©]-8{16]51] AliE BEE(%ye BIRERISIGIC
71 A}, Table 10 UERd vle} Zo), dzof FAZ G2
Z7|ME =25 AloStemS 98.27%7} Aol Aol wE
Hol|, erEo] MM Aol=71.31%5} Aol Mg Sholx]
of dzof Akt gzl F4F - EVME ==

Table 1. Survival Rate and Size of Aloe Callus and Aloe Stem
Cell Extract

Sample name Size (um) Survival rate (%)
Aloe callus 10000 ~ 20000 71.31
AloStem 100 ~ 500 98.27

Figure 2. Photography of stem cell derived from Aloe.
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3.2, L=0|| E7|M= ===2| DPPH 2itst & =3
7o) eol= Ak WA TRo] Slokal ofn]
o A rofA Huw ul QIcH17]. DPPH (1,1-diphenyl-
2-picryhydrazyly= Ateh SHRTE HARY A4S o}
H7lgd o2 obgst B S AlstEzE Axjgoiso=z
—rE‘] tsL/\]-g]. SZ}—/H °. Z,: %Lq] 6‘]—/\]—§]— ﬂklo] o]
b % E}EP’E | &7= ojufe] DPPH
0] o] glojRl= E40] Qlof o] MRS BlA g
Foto] ArsolsEe 5% éﬁ}% 201 ket S
g H[18lelek. Yol & 9 Y=ol E7)AE
Zz90| DPPH Ak} & EW 7t Ay, izl
AT EHIALS. 0.01 mg/mLe] EEolA 953% THAJS ot
B, ool 35520 myml)> 33.1%2] B/
o, oo E7IA1E %‘—%%(20 mg/mL) €] 75‘% B
Aks}l EAdo] 70.8% 2 dAKS SAJS LERH O 2 x4 ek= o
PA= ol ZVNE 2EE0] 2 v olate] Al BhA
= 7HAL Qs Aom SRIE Uk Figure 3).
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1__ 1:!;(]

= =11

3.3. AloStemO| &7}=l A2 &test A|IEOATO|
In Vitro @7} & AR 1
3.3.1. NHDFMIZ =4 7t
AloStemo] 7kl 2 Al Hele] ofet Qirkelal ot
Al NHDF2] M= Blelslr] 9fel WST-1 assay S
olgsto] AL 11 AFigwre 4A), 025% ©J3} &

80 b
60
40 [

20

DPPH radical scavenging activity (%)

Ascorbic acid Aloe extract Aloe stem cell extract

Figure 3. DPPH radical scavenging activity of aloe extract and
AloStem (Aloe stem cell extract).
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3.3.2. COL1IA1, Elastin & HAS2 mRNA |ZXt 2odzs
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(GAGs)o] Xu|F0] 25 A=stal Sltk GAGs:=
SlFRA 7l E%i olFolA 9=t JJTBZP
asfo] FEhl) dekiEo]

Relative coll viability
% of control)
g

Gel containing

AloStem ° 00

0025 005 0.1 0.25
*AL0S

200

G}

Relative expression level
of COLTATmRNA

50

(&=actin normalized, % of control)
g

0
Gel containing 0

AloStem 005 ol

0.25 =

TGF-B (ng/mlL) - - = - 5

st dofut MuupaEo] vt wase] S A
o] Zissle] Rl F-5o] A7) Ehelo] i}

[19.20]. wepA ol=fel =5 oo} A= o;qsp] 3l
vl Zlulgo] EAehs vl dfotAlEe] 7
AA EEH, dekarla) s|aREtt M A Z
AXZC BN ATZo] 22 FEA|ZZ: Q=] olH
A

ﬂl
e
o

o 3Klsp| $i8) s B el a;% og e
o Tofel= GAA} elasting Type I Collagen®| &
COL1AL, 3|LFE4F FAaa Ao wofsk= 74
HAS2 mRNARFIZS st 295taia) shlck 1 2
elastin mRNAQI 7 HFigure 4B), s=oEX 02 ZIE=
Ze RIS e, 53] AloStemo| 71l A A= 0.25%

ok SR vlwste] 58.17 + 1.49%7} Z71E
< olslglon, RO & ARSE TGE-B (5 ng/mL)

AL05
(B} 250
H
- £ 200
e =]
2 o
= -
s2 2
& £ * 150
£ 53
S§7
gl f 10
5 ° g
2 3
50
=
0
Gelcontaining o 005 01 025 -
AloStem
TGF-B (ng/mil) - - - - 5
(D) 200
]
-_% § 150 4
<=
c ]
5 E R
] .
w E o
£ % 8 100 -
832
253
®° g
e = ]
@ ?n 50
3
0+
Gel containing
AloStem 0 0.08 01 0.25 -
Retinoic acid (nM} = = - - 50

Figure 4. Cell cytotoxicity (A) of NHDF cells and Elastin (B), COL1A1 (C), and HAS2 (D) mRNA gene
expression of gel containing AloStem (Aloe stem cell extract).
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g GAS A =714

o
o

= elastin mRNA H&RS 11558 £ 1.80%= Z7HA AT
COLIA1 mRNA2] 7 XFigure 4C) srojExo g =73t
2 Folslgion, E3] AloStemo] A7 A A& 0.25%
FheoflA] /92t vlarsto] 33.93 + 1.88% F7HE=
sRelstoict. whH, izl TGF-B (5 ngml)= 543
&St tiH] 63.38 + 5.55%E-S 01519t HAS2 mRNA
o] 7S(Figure 4D), 34l AT} MR IAR FEOEH O
2 Z7lE|9lon E3] AloStemo] H7FE A AR 025%
FrolA SR ] 4644 + 2.59%7}F STHES <
oIttt whH oFARF o ARRH retinoic acid (50
nM)= /3Tt tiH] 59.55 + 6.28%7F 7S %15t
Aick

9] s SelE Y, R o) JukE = ti®
Zo] 8AA} elastiny COL1A1, HAS2:= AloStemo| A7}=
A ANm 025% skolA Fduixt oib] 217} 53.5%,
503% 9 78.0%2] AL ATRS S7HIRICEN Eat
A A, detadl A 57 E S|UREAN T B A
1 Z7Nel] =g ol T e o] kA Hlole)
srehEo] AloStemo] 48 7 ) AlENIAIS AXfs}
o] AIFE NSk

3.3.3. B JiMol| elet 2|=E Suto| UAA ¢4
AloStemo| H7Fe A|ERRA=9] g|xy] auls Hrlst
7] $18ll VECTRA-XTE o]gsto] ARg-2at 2 5= ARE-59]
QrHER10] B Aol o3t gl fu} WAEE 24
gt A3lFigure 5), T o7t A[FEA A Holl= F
116.75 + 558 mm= UERFOLL 2 = AL o= Hi
11744 + 517 mm & 0.59%7} Z7}=o] EAZoz $-9

)
3

*k

117.70 117.44
£ 117.36
[=)]
-
2 197.02
=
-
» 116.68
0.50% =7
116.34
116.00

Before use After use

Figure S. The lifting effect for before and after use of the sheet
mask containing AloStem.
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2 o A7 T AT opdke S 1 A= A
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7, e S R WEEA] ok

-

4. 4

rhu
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HiR|S o]-gsto] A|AE F=dh &, wiokE F45 A
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Al uieFeoict. 1%, delol A Yol E7)AlEt
= wesp] flal 7eaE & YRt A 3
g5kl FAzxsto] YRt MES Alxskal, ofof digh
Fiet 2 9 0 g AWHRTE in viro R VA
A= Sl ERIskat siicE WA, Rl 8T
2 E7M2 55 AloStem} ZHA0] Al AEES
3lo1sl AT}, AloSteme 9827% ZHHAL 71.31%2] A|EL
7} AESh= A o= ERIESIT) AloStemi} d=of F5&
ODPPH ik} &0 v, 73t Aa), g2 5=
Ko} AloStemof|A] 2 vlj oo} i AutE 7Hx= A
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o] =fS F= AR 2T RIESTh

o 0
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