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Abstract: We studied the anti-oxidant and anti-aging activities of Sericinjam Gland Hydrolysate (SJGH) in the human
dermal fibroblasts. SIGH effectively defended cell death and ROS generation under high H202 in human dermal
fibroblasts. Moreover SJGH reduced the expression of SA- 3 -Gal and MMP-1 under low concentration of H,O» whereas
biosynthesis of procollagen- I was increased. This results demonstrate the anti-oxidant and anti-aging activities of SJIGH.
SJGH could be a good candidate for anti-aging cosmetics ingredient.
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1. M = g go] fama, FHEA Ha, 75 4 5
Y5 =ghakgo] MAETAL o AXIH1,2].

Aol BB oy 714 2 A o5 w8t 9] (dermis)= AthEAte] BT AEL7E

7} 2RE =4, ol8)d 34 = /14 SRe A 4 (extracellular matrix)¥} A -f-O}FA] 3 (fibroblast) 2 ©]F]

slol] o3 MBI} 2AEE Aow 7 A HEo ek Alze)71d-e 5 =84, A3 At Sl &

oata glow, Fepl 15 7P wol Edstn I
[2]. FEHAe TsiAl Hoix Sl 3% YAl(triplehe-
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10 Afel - B - ol8t -

liX)olE_ :[L/HQ Tﬂ—Hﬂ?é]o]]:H?)] E'—a].ﬁ] = 9 ]. o
2 Aot ZoA 84 z2ZeH 12 JAE fnz
A 92 FrldEnh O F, 7R 3RS Fal v
T8 (insoluble) Z=H2 A-F FeN= H e TH4, ]
el Fx2E= 8] 5ol oid FajgAd At
AgdE ZHA sk ek Alxe)rde] 7S F
A3 A717] A8l 71421 turnover7t olUA| = H[2],
o] oA interstital collagenase?] MMP-1 (matrix
metalloprotease-1)°ll 2J3l Fepae] Eall7F LojuAl
33’_[6] A—"EQ]7]7<] Lﬁoﬂ_‘: z‘sl-x%ﬂ iﬂ_}ﬂjﬂ, E—ﬁﬂﬂ
el 22bE0] FEsHA Eh tiA B A5
A= Zebae] T3 MMP-19] 240 73S ©l
T3 YA, olAd #¥o] AMAE S AT FE5
o] AT AAXIT Fsrt MPE = 1o
Ae ZERl 19 o] AsiEal MMP-19] E40]
S7H T AL A AT

MR 3 Aot HESH L Ao mEEH o R
M A 42F2F(ROS: reactive oxidant species)ol] 2]+ I
o) 2kl = (oxidative damage)S 317] oFct. &
AraZze] Z5F)E= '0, (singlet oxygen), * OH (hydroxyl
radical), O, *~ (superoxide anion radical), H,O, (hydrogen
peroxide), ROO *, RO *, ROOH, HOCL®] & 5}H[8],
°] F 0, *OH, H,0,7} HF-9] =3} o] 7jA|, %l
ol Z 9&-& dha srh9]. A=E W) ROS7F F7F
ol whet MaZ W 48} &4 SX13 g Eo] tiAL &
do vk dojvta, v F 3t £33 w2 v A
Q ASS FeH "ok 53], A2 U 4kskA] 1t
3, A& Jishhg- X1, DNA 4ksh &4, Sebla)
S| UZEA A& 7‘5_:1_1‘/]— H]?g]/\]-x—lc‘)_] ﬂx}ﬁ@-oﬂ o]3}
—Zr%"g‘é, depd A 59 9hgo] 37 =315 Th&
]7]14[9] n:zi]— le«lx%o] _,,]./\].§]_./_'[:_/]\A94_ uv ._g]
2 apotosisE FEAI7]A[10], ROSS] THHFS
7ML @ 11].
N 0 8 o x| dHYN Algiles 4
HojAw, Alg]4l(sericin)S Foll ax]2] S 20 ~
30%E T/dshaL AL Al 24 ~ 400 KDa?l &
H 2 = A, Ml (serine), =& 4l(glycine), 2]4(lysine) &
o] A oprigkEs wol ekl ltHi2). AlE
A2 whe|go} A, &4HEE[13], UV A 3Ad[14],
vl Z}-8(anti-tyrosinase activity)[15] 5°] E1E %,

AA =2 AA6]0] HoUA oln] 3, 25t

AU .

e Ho nHNA

F
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EAG - A8 - PR

okl A §8= Il ATH12].

Ty 599} 219 WellA] Fitslras) 2
SAEHAE Aviy QAT RN 5 9l
7t &k XWI%P A5 7F BE3h =3 71E9] AlE
AL 7FE & BEAbe] AAsIE sl 8aldo] vol =
W Aol BGEAE AR E o] g0, =3}
AA WA FHol QoM E A BEH A EIFATh

ol T AEHAA MEg MEilge e
g flo] =53 AlgalS 48 F A= sy
FTANZ FFoIH, O]H]'TOHQ’]' vl Al AlE]Aile]
o x|ol] FHIA EAE 5SS AUTH1T).

AL A xﬂamu Ao ZHE] Mgl

KN
=
g $4w 484 F22L Relslo 542 79

flo
)

3l &(Sericinjam Gland Hydrolysate : SIGH)] & &
4 a3 F Aks) st ael digh 43S 39

2. ME M2 Y MH W
2.1, M= HHQE

Ab A4 oAl 3Z(Neonatal Human Demal Fibroblast :
NHDF)= Lonza©l A T743tAaL, AddelA 2 5
25l 4 ~ 10AIHHe] M EZE ARSEATE AfrobAl 2
+ Dulbecco’s Modified Eagle’s Medium (DMEM, Hy-
clone-Low glucose, USA)®ll, 1% Antibiotic-Antimycotic
(Gibco, USA), 10% Fetal Bovine Serum (FBS : PAA
Laboratories, USA)E #7138k & 37 T, 5% CO, &3
sholl A alj ekt

22, MlAE 2 R +8d JieEdllEe M=
5% 9 AlEilFe T2 Axste] AN B3
T w15 B FAHE ol gt A4 £ Al=s)
Stk SIGHS] Az A £ 26 g& S/ 200
s ? 4 °coﬂA1

= =
mLol &3] A2 ] A1 304 B9
13,000 rpm©.2 30 min YA Ee]5h]
stk 353 4 % o] 1 M NaOHZ 7}6}01 PARES|
A 30 min 7}5ESEGTE TR B A4S A ol
2 Hrlete] F3AR1 § AEE Q2 BAYH(MWCO
= 3,000, Spectrum, USA)S ©]-&3lo] 3 &< S/



ARRE A frobAEONA AR A7

FAsAH 74 3 T 2 A =S A
1 Ated 4 CollA 13,000 rpm -2 30 min Y4} £
tal AP A FRE] oS A %59k o
2 Az Az 7ne) gl A3l 20 Col
A W@EA7] 3 54 Axsie] B2 AR A 2590

2.3, M= A It

MEZ S22 Ez-cytox Enhanced Cell Viability Assay
Kit (Daeil Lab, Korea)& AH&-3t] =431, A=A}
94 A Al et @S J stk Al-frobH E(NHDF)

£ 48 well plate®l] welld 5000 cell?] #5331, FBSS
H71ekA] 52 DMEM (low glucose)oll Al 37 C 3F5
Hj F5kA o). SIGHE 0, 20, 50, 100, 200 ug/mLZ %]
Stod 48 h vl S &, 7 welloll ez-cytox 20 uLE 7}
3}e] 2 h v F, microplate reader (Bio-Rad, USA)S
o83t 450 nmoll A FEEE AT BEFA

IJEE olgste] Ax F= Sletal Pds ALt
3t THn = 5).

2.4, AatEA0)| et 25 ;ﬂ
48 well plate®l] AdFobAZE 1 x 104 cells /well®
31l 10% FBSE X3 uﬁx] o A 3= Zot uj
gk &, SIGHE 10, 25, 50 ug/mLZ 24 h A 2|3t
kA 500 uMS E3FshE 78 MiAE 2 h A
g3 &, oA 2L WA 2 wghkete] R v oFst
Atk A8 F= folA AE3 PHUE ez-cytox 2
S, #FFA JYZE o] Bk S
st A 5 AR &, X AEE(W)E EA

ST

o2 r—{u:

o

2.5. SA—B —galactosidase 251 7}

=3lof| o3l F7lE &= SA- B -galactosidase (Sene-
scence-associated 3 -galactosidase , SA- 5 -GAL) &4
Senescent Cell Staining Kit (Cell Signaling Technology,
USA)E AH&-3ted 71tk 6 well plateell Ad-frobAl
EE 7} 7 x 104 cellswellZ EF3F & 315 v kst
t}. SIGHZ 10, 30, 50 ug/mLS E3tal= T3 wjA
of 24 h HjYs & F4kslrA 100 uMS ShollA] 24
h v F3}$3 Tk PBS (phosphate buffered saline)Z $+ ¥
AlF 3 E Ix I 8HE 7 well G 1 mLA FAs)

a5 ~ 10 min ZHAZ T PBSE F W AF 3 7+

235 (Sericinjam Gland Hydrolysate) 2] 34kt 9 &3} g3 11

welld G2 &8-S 1 mLA ¥l 37 CollA 24 h vl
(mo CO,)3FAT,. SA-B-GAL 41 &4e | mg/mL
x-gal (5-bromo-4-chloro-3-indolyl- 8 -d-galactopyranoside
powder), 1x staining solution (400 mM citric acid/sodium
phosphate- pH 6.0, 1.5 M NaCl/MgCl, 20mM), 100x
staining solution supplement A (500 nM potassium ferro-
cyanide), 100x staining solution supplement B (500 nM
pottasium ferricyanide)E E3HAI1Z1 A o]t}

2.6. M= W stz EHIH

HAksbrdeol o g Al W 4kt ElE S35
213l 2°-7 -ichlorofluorescin diacetate (DCFDA)E A&
3t DCFDAE Al W A1 ROSel &J3l] 4kst
=)o) 2,7-dichlorofluorescein® & ol 28 3}= o] &3-S
= EXS 7143 9oh

24 well plateo] A-FrobAlZE 2 x 10* cells/well
EF3 3, 10% FBS &) O}Oﬂ/“] SHEHF vl ket
o] %o 7# E4S F5HE 24 h AT F, 10 uM
DCFDAS} 500 uM H,0»& &A1 * 8|8k 30 min It
37 CollA wjFslATt PBSE M3 5 IN NaOHZ
2313393, 96 black well plateol] 180 uL? -3}
o). HEA 02 F3FEA7|E 495 nm excitation, 527 nm
emission®| A BFS 4 F, 7 I d HF o2

normalize S} T}

>

2.7, et detd Eot

Zo}A @ @S PICP ELASA Kit (Takara, Japan)©l]
o3l H7}8tATE AIEE 6 well plated]] 531 315
W wjokat 5, SIGHE 10, 25, 50 ug/mLE A 2)8ka
ThA] 24 h v eFeIATE T & IEsEA 200 uM F
T2 6h AHE F, A WA E wAsa s gt
O HiAIE A% ] F53Th PICP 5% S48
A AR A Aol wret 2188ttt 1heks] ArE s,
monoclonal PICP antibody”} ZHE U= 96 well
plate®ll 100 uL2] antibody-POD-conjugate 8283} 20 uL
ANEE 9ol 3 h 537 CollA ¥ 8/\]715} o] Fof
PBSZ 41 M& = 100 uLo] 718 §H& Hrisia 4
9—°ﬂ/ﬂ 15 min &<+ ¥HEAIZ] &, stop solution 100 uL

E2J3H}. ELISA reader® 450 nme] §3 55 =4,

rlo 0
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2.8. Western Blot Analysis

Hj kst A2 E EFYLL-EDTAS AMS3t A% H,
AR 7= AEE JHAIA pellet FEiZ THET
Pellet 3l 2] M|3E protease inhibitors”} Z g% 013
+ PRO-PREPTM solution (Intron Biotechnology. Korea)
O 10 ~ 20 min & T &, 58T L4 £
(13,000 rpm, 4)3}1L F5HS =3ttt d e &
S& Bradford (Bio-Rad Laboratories, USA) W o2 =
AstAtk. &N AS 6%, 10% SDS-polyacrylamide gel
7195202 gk &, PVDF (polyvinylidene fliuor-
ide) membrane (Millipore, USA)Z transfer A|F T} 1 h
&<t blocking ¥ 12} A2} 4 CollA a2 &< wb
SAZTE 12 &A 98 % 0.1% tween 200] EFHE
TBS-T 822 1024 3H AAH3taL, 1 h 5 -2l
/] 1gG — HRP (Santacruz, USA)2} HFS-AIZITE TBS-TZ 5
¥ membrane-S A& gF &, ECL Detection Kit (Millipore,
USA)Z HHSAIA Xeray filmO. 2 HE3}H T

3.1. SJGHS| M|z ZAlof| chst g

SIGHS] H4-& golrr] {3l AdfrotAl el 7} 20,
50, 100, 200 ug/mL =2 48 h AP ¥th AFs=
oA Ao e HAL Holx| egkom A|xe] 5=
7} i &(RIA eyl vlgl s =120, 50, 100, 200 ug/
mL)E 9%, 11%, 14%, 18%% =7}t AE Z2]
A5 YR I TH(Figure 1).

3.2, Atg &40 thet 25 st

Aot L2 thekd 559 SIGHE AAg &, 3}
AFEFEA(500 uM)oll mEst] ARshEAel] tig HE
2395 ZHESYLE SIGHE beta A gld v
F5(10, 25, 50 ug/mL) S7Foll Wt 77%, 103%, 125%
H3E §3E HYKFigure 2).

o

Lo

3.3, DMAEIA0| olg ROS MM x| St

Aot oA kst ae o3 AbsledS ¢
vl A 4= =4 DCFDAS AH&-3le] ROS A4
Fo SAAT WA, Ibsrae] w55 245
71 13l 300, 400, 500 uMe] FHAEStFAE A frobAl
o] Aeletal, FE oEH S =2 ROS Aol 7t

i

kel Eeta] =), Al 398 Al 1 &, 2013
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Figure 1. The effect of the SIGH on the proliferation of

NHDF. NHDF was treated with 20, 50, 100 and 200 ug/mL

of each extract for 48 h (*p < 0.05, **p < 0.01, ***p <

0.005).
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Figure 2. The protective effects of SJGH on H;O»-induced
cell death of NHDF (*p < 0.05, **p < 0.01).

& 3151 thFigure 3a). ©] 3 500 uM2] FHakal4=
4 3ol A SIGHS] ¥ AESIA

Hikstra AEla 3 vl Aol A SIGH o %
ROS A AA&7}E vttt Fatkaleart Q)
+ ZAsel A, SIGH AA 8-S 2 (HIA 2l
Hlalsle] ROS AL zo]E HolA] ZUThdate
not shown). 1eju ikstri A glte] 75, #4itks)
T2 Aol ©J3] ROS o] oF 1.84] 713,
SIGH A #1+& X1 (10, 25, 50 ug/mL)Z 2F 7%,
16%, 24%2] ROS XA A &3 X 3 THFigure 3b).

3.4, HitsteA0f olgh SA-4 —GAL Ed M E1t
A wghel AEE AEehAQl A REA ARRHE
SA- B-GALX TdA|o| A S -galactoside®] 73l &
S A7l Eholth AHE galactoside™ 29| x-
gal?} WF-g-3ke] A|3zof| A FgAjo] AFH T} SA- B-GAL
Staining KitZ o] &3] A& Ay}, Hakslsi 2
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Figure 3. Effects of SJIGH on HO»-induced ROS generation in the NHDF. (a) ROS generateion by H,O, (b) protective effect

of SJGH on ROS generation (* p < 0.05, ** p < 0.01).
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Figure 4. Effect of SJGH on SA-3-GAL expression in the NHDF. (a) SA-[S-GAL expression in NHDF, A: Normal NHDF, B:
100 uM H,0,, C, D, E: Pre-treatment of SJGH 10, 30, 50 ug/mL before 100 uM H,O, treatment. (b) Quantitative data of SA-
B-GAL on positive cell (*p < 0.05, **p < 0.01, ***p < 0.005, ****p < (0.001).

ol A SA- B-GAL & o] 7}
SIGHel| oJ3l] 1 "Ido] ¥ & o&EH o E Trashe= 4
o] 1% th(Figure 4a). SA- 3-GALE GAE Ao
FE Blwd 23, FERE(10, 30, 50 ug/mL)Z 20%,
44%, 70%S] Td AAE B TS ThFigure 4b).

3.5. Procollagen—-1 &M &7 51}

Afrotdlzs Sl AFAQl 2234 1+
B, AZ o2 Buldth Baslssol ofs) A
oz o] e FeA 19 Aol AA S| FAsEA
o, SIGH A2l 5% S7tel wel =222kl 19
o] 3EH-S B ThFigure 5a). Western blot 27}

£ AT, SIGH AT 22 sEollA= F3Fo|
ARNoH, 10, 25, 50 ug/mLoAAE A ZHA ZHzt
57%, 83%, 18% S7F=EAL, v FBol A= 116%, 142%,
80% 3FH/dol 718 th(Figure 5b).

SIGH®| FaF& A|&elst7] 913te] &g PICP assay
o = SIGH A g ol #ibslrad Ml thHlste
FEEZ(10, 25, 50 pg/mL) 53%, 119%, 149%2] A
=3 3= 1Y HFigure 5c).

3.6, MMP-T 230f| CH3t oIx| &1t
Aol ZE 24 h 5<F SIGH (10, 25, 50 ug/mL)Z
A7 3kaL, 6 h 59 200 uMe] Fatsl2ol =&
AR H, AlE W MMP-19] 2&d-8 BT} Western
blot®] A3}, HlA S MMP-1 Wao] ¢kalA Lo
UA gk, fAaksteAd A2l MMP-10] 7Z338kA] &
HAoh REHol SIGH A2 dAikshariol o3k
MMP-1¢] S71H8 F5 2EH 0= JAeh= &
o F A th(Figure 6a). Western blot A3E A 3}
SIGH A g]a& H51(10, 25, 50 ug/mL)E A3l
2T hHl 3%, 27% , 50%2] JA 3= BT

I o
rEL fx

¢
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Figure 5. Effect of SIGH on procollagen I synthesis (a) Intracellular and extracellular synthesis of procollagen 1 in NHDF. (b)
Quantitative data of procollagen I bands in (a). (c) Concentration of procollagen type I C terminal-peptide (PICP) in the medium
(*p < 0.05, **p < 0.01, ***p < 0.005).
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Figure 6. Effect of SJGH on MMP-I expression in NHDF. (a) MMP-I protein levels were assessed by Western blot analysis.
(b) quantitative data of MMP-I bands in (a).

(Figure 6b).
4, o F

=slo o3 v FE FAYA, 5 FA, T, ¢
5] Zgo] vehdA 18], hEHQ 48 &
kel dEehe] =), Al 397 Al 1 &, 2013

=L ol

AL UVSh Thkslas ool A B4 ks Fo o
4 HJ%% 53l 90 w8lE S5t R ARL



Abed A frotA| oA MR A7V & (Sericinjam Gland Hydrolysate) 2] 3Akst 4 3kw-3} 53} 1

& Har A6, 12]. EF Al Aol dikst &
SHI37F vk A2 37F AAE AL, TRl ol
AR FFE ol&ste] ow FFVF B EFAIA

é_f%.% l Hi1E %) 1?‘r[15] lﬂil)r *ﬂﬂ"‘ =

Fl

x] Olo]. pjrxl- o]] /\].Q_ /\] 7(4 zsLa]. zﬂ-
sl @35 7dielr] ekt mEkA Aleale
2 HE A8 Be 9 B SYFOE FE o
AR, s} AT BoplA = Zol U= AT
7} YA et 2ol AAES Algalz A
Aol =84 MEAlS &30 FE e AA
e sl e, & =EdMe FE3 SIGHS
01%‘8}04 ikl ko) 3] Ao o] Hxo] &
< 7 J=A 24T

SJGH«] AEZ H5A48 ol A3} 200 ug/mL7HA]
545 Holx ¥Auth 237 SIGH A FEHEE
Aol 71 F7HES B o, SIGH7} A-frotAE2)

= E
T4 SEE FHE AL AT+ A
~E

1-4_017] f%%}%i
A AL O] J&%ﬂ o ol % /Hl Dé% FESHA]
UE 5o A3 AE BAHL HolE BEE 200 uM
7 500 pMe] FibslrA St A SIGHS] 93-S HE
Elis

s R0 Fakskaras shell Al SIGHS] Al W) 4hs}
&gl g Bs aAs AES A, Iitkskra A
2o A2 EE] Bl AT thel 40%7HA 4
sk1aL, SIGH A TollMe F5 &3 o= It
shrano] GFol| whste] AlLe] 7 A SRR
AU o]e} & AFZAIAZ SIGH} 4F8lE
FHHOT BE f‘a% AL, olE Fall Al
A= o]e} HIsjE FF
A Aolg} 55Utk DCFDA A3 A¥, A4k
+ SIGH”} ROS B8 #oll= FaFEs
FA &3kt o= AAHR] @7 A = SIGH7F ROS
Ao FaFS F2 Fe= AL on|Fic) whdol Ak

st~ A 2] stoll A= ROS7F AA F718kA AL, SIGH
of AAe] Tl = AZ W ROS B8 7171 A
T AEFS dlstit obvte B AFolA AR F

W

(10 ~ 50 pugmL)ET} E2 FEA = T
A7} A& FO 2 dfH) o] AFE
o] Fiks}gmarol A *P5}+*P of 23t SIGH
3 xR 15ty 1;].& Al o g=
Az o] Apdel A S A Fe A FE(100 ~
200 uM)e] Hakstra A tellA SIGH7F X9 =
slof] ojw gk YIS HX=A| o sl ZAFSHATH
w3} Ao 23 EROoF Az BY AR} A
zo| Fe7}t Wi HPa A= Fe) Hstel A, =3}
A3zl Bo]& Q] SA- B-GALS] W& & = UTH20].
SA-B-GAL 842 F2 AZ 39 AEZH AL
Hoh21]. ArobAl 2 Woll SA- 8-GALS] 24| F7}
HE HAE ) dgA ol 3E S -galactoside”}
7HE BalEo] AaE gE2 E2A5HA B, 94
53] A ¥ [-galactoside TS FA O T WHE
X B A3 A} Hakskea Aol o) ARt
A 2] SA-B-GAL Tdo] F71etdth ol& A7}
wo _/':Z__/] /\]—ﬁ’_/\E{ﬂ])\E ;(]5:;(4 o7 HL_ET oToﬂ
= x38le} #EHE whgo] X8 7 JE BT
A2 BRIty ®3 SIGH HAg Al “’]’ﬂ'pjr‘l‘»/l\—oﬂ
2I%k SA-B-GALY] T71HE F5 JEHOZ JAShH=
e Rl o] Sl SIGHE 4} &7 9
g Al w3t A a3t S-S sk
Abgrel I zA o] AAL AfolAze] &
oj&Z o, Fehl I F-9o] Ay d¥dS {4
st 8% 98-S drh22]. 2T WelAe Zet

HIAQ
@'m o o
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