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Study on anti-skin aging effect of Ganoderma lucidum spore powder extract
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1(China Academy of Inspection and Quarantine, Beijing 100176, China)

2(C C TECH (BEIJING) Co. Ltd, Beijing 100176, China)

Abstract Searching for natural active ingredients to delay skin aging is a hot spot in recent years. To study the protective
effect and anti-aging effect of Ganoderma lucidum spore extract (GLSE) on HDFn cells from oxidative damage, the model
which tert-butyl hydroperoxide (TBHP) induced oxidative damage and aging of HDFn cells was constructed. CCK8 method
was used to determine the cell survival rate after TBHP induction to determine the protective effect of GLSE on aging model.
The activities of superoxide dismutase (SOD) and glutathione peroxidase (GSH-Px), malondialdehyde (MDA) level were
measured. Flow cytometry was used to detect the changes of mitochondrial membrane potential after GLSE pretreatment on
TBHP-induced oxidative damage. Moreover, the activity of senescence-related (-galactosidase and the expression of
Nrf2/HO-1 pathway related to anti-oxidative stress were measured. The results showed that GLSE pretreatment had a
protective effect on TBHP induced aging model. After acting on HDFn cells, GLSE decreased the content of MDA, increased
the activities of SOD and GSH-Px. Further studies showed that GLSE significantly stabilized the mitochondrial membrane
potential of HDFn cells, indicating that GLSE could inhibit the mitochondrial damage induced by TBHP. In addition, GLSE
suppressed cells B-Galactosidase activity, activated antioxidant pathway Nrf2/HO-1 mRNA expression. In conclusion, after
GLSE acts on HDFn cells, it can effectively attenuate the oxidative damage induced by TBHP, thereby delaying skin aging.
Key words Ganoderma lucidum spore powder extracts; anti-aging; antioxidation; fert-butyl hydroperoxide; HDFn cells
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HEREBREEERD, Bk R a NN E BRI —, KIKIEZRI B IE 25 5 PR 2 8 1k,
HIG S, THRAN. AR EIIREE, FRRR LG AR TR IEZ, RITFERAMNR
TSP TR R —, TN R 2Ry G 2% ¢ k3 22 HLER 5 T RO AP 7 AP A ol . AR SCod it DL R SR 7™
MR Z MR (Ganoderma lucidum spore extract, GLSE) JNHFFNT %, i+ HAHA SN HDFn 44
0 3 2 R A S L S AR E - WL, B E 9 GLSE 75 1E % B ik 3 22 B 4 R 4k i

1 ¥R EFE

1.1 #Aka

1B N JRACE B 4 4E4i . (HDFn) , ATCC, 1it5 63557078,
1.2 FEXF

RZMT ¥, BIEZ; DMEM £rFR%E . BERR £ 2% v ¥ (dulbecco phosphate buffer solution,
DPBS). 0.25%JEH Alf. fG2-iMmiE, £E gibco A #]; 5% CCK-8 Wfl&, o REMHEAHFR
AFE; BT RS EAE, REAR TR 24 & SOD MR NRF & (WST-8 ¥5) « BAMH
JH s A A P A R B M TR AL (MDAYRS AR & B- LM R &, B RAEMH AR AR
NE] s kAR AR & (JC-10) , bR BRERRHLER AT .

1.3 FENFE

AC2-4S1 AWy e A, B Z MR B R AR Observer.D1 81 E W45, 1EE Zeiss 24 H]:
371 —HEAIREE FRAH . MULTISKAN GO A KEEbR1X, £ Thermo Aw]; 3K15 E.LoHL, Ak ISk
=B OHLAE: MEL04E 7404 K°F, #it METTLER TOLEDO A #: S3E A 4HMuix, ZEE1H
R SCIENTZ-1ID 75 40 MU A, T Z M AE R A A .

1.4 XWHE
1.4.1 HmFl&

SZIG 25 2 A SR O v I i Chekdk, SR KSR 4 R Z PR SR I, W& RN BRI
REMEH 5 g, M 40 mL FHEB4KEAE 10 min, 2RJ5 90 CE42E 3 h, WIEIRY EE%4 50 mL, 4
000 r/min &> 10 min, B BB W, BN 100 g/L R Z -7 .

1.4.2 HAELESE

HDFn 4H /i35 5% T 37 °C. 5% CO s, 2~3d &R 1 k. LB 4~7 40l .
1.4.3 HRTEFEERNE

SR ST R Bl CCK-8 K MER Ml HDFn 40 I A7 35 2 . B Hi 2k K 301 i 40 LA 35 B2 104 41
Ma/fL, $EFhT 96 FLAR. 1577 24 h J5, DPBS&EYE 2 K, MFLINA 100 pL &5 &Kk E N 0.63. 1.25.
2.5. 5. 10 g/L GLSE [) DMEM #5585 9%, WEMIPEXTIE CRmkEsRI o 4k8ih59% 24 h )5,
FLINN CCK-8 TAEW, THiFFMMNBECIFE 2 h J5 FEEAR O I 2% 5258 41 7E 450 nm Ak WG BE FF 4%
AR (D) TG . GBS 2 > T0%RE Sk 9 TAE MR FE 34T T — 4 Tham k1,

LA R (% = R
144TBHP SR EERET

P A LSS BT 104 40 i /FLEE R T 96 FLAR . K597 24 h J5, DPBS&¥E 2 X, &FLIIA 100 uL &
TBHP HyREFR3E, ZIKFE/r 51N 78.13. 156.25. 312.50. 625. 1250 pmol/L, [&i % B B X (R
InEEFREL) , 4keEEIE 2 h FHHAT A AT R e (kA F 1.4.3)

1.4.5 GLSE X = Z R FRIPIEH

RN TPVl GLSE XA an i Z A R R ER, K an i LA E 10% gu i /fL B T
96 FLARH, 1537 24 h )5, DPBSJEYE 2 R, ALK& E N 0.63. 1.25. 2.5, 5. 10 g/L GLSE ¥
WML TE 24 h J5, DPBS J&¥E 2 ¥, M 312.50 pumol/L TBHP W5 2 h Ja, #4740 M7 R &
7Rt B AR 1.4.3) , P GLSE X &AL 5475 o 40 M fi A= 37 76 T .

x 100 (1)
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1.4.6 GLSE X HDFn 48 SOD. GSH-Px i& /151 MDA &£

W B B A K AR I, H% R 2 X 108 M /M4 Fh T4 M 3G R ML, 359% 24 h J5, IMANZIKRIEN
2.5. 5. 10 g/L GLSE (] DMEM }i7:3. 4k4:559% 24 h J5, DPBS J&¥E 2 X, A 312.50 umol/L
TBHP. [FIWyi%EBPEXRE CRniEsREt) , DU TBHP 4HM v U ig. TBHP /EH 2 h )5,
DPBS ¥t 2 IR Ja 2 A . 4% 825 GRS A 7 7% 20 it 47 SOD. GSH-Px. MDA Hyta il .
1.4.7 GLSE X £ B && A {4 A= BB {2 1) 22 M

WA B K HAH M, #2080 2 X105 /LM T 6 fLIR, 53 24 h J5, IMAZLREREN
25. 5. 10 g/L GLSE [ DMEM #5583, 4k4:559% 24 h J5, DPBS Jf¥t 2 ¥k, MA 312.50 pmol/L
TBHP. [AII 5B HEG IR (RN gD , LRI TBHP 4 i At 8. TBHP /EH 2 h J5, 1%
FIR 2 s A B v A7 S 0 R 6 1 B R AT B A, Rl i vt At B A o B A
1.4.8 GLSE X HDFn 405 B -3 ZL A H B8 & MR =2 M

WS R B A KA M, %08 2 X105 /LR T 6 FLAR, #53% 24 h Ja, AL EIREN
2.5. 5. 10 g/L GLSE ffJ DMEM }i7:3. 4k4:559% 24 h J5, DPBS J&¥E 2 X, A 312.50 umol/L
TBHP. [AIRF s B8 B CRnsE ) , DLEN TBHP 4 i B . TBHP /EH 2 h J5, 1%
R B-F= L0 1 e 250 G U P P AT R . DL R TSR g s L, R A0 (2) 114 100
A B Hp G o PH P AH R A3 L.

SA— B — Gal % &% /% = Z‘j;jzﬁzz x 100 (2)

1.4.9 GLSE X HDFn 288 Nrf2/HO-1 mRNA 3R ik B9 & i

WA B A KA A, H2 I8 3105 4 /fL3A T 6 LBk, 3iFF 24 h J5, AL ERE N
2.5. 5. 10 g/L GLSE [ DMEM };7:3 . 4k4559% 24 h J5, DPBS J&¥E 2 X, A 312.50 umol/L
TBHP. [FIM; 5 & BEXT I CRonkEaRt) , BUAUIN TBHP 4l v Rt e, TBHP /EH 2 h J&, IR
LAF G 4N, $EEC RNA FEIE RNA IR, % 8RR 7 500 & Ui Bk A7 e . B4k
stepl: 95 C 5min, step2: 42 ‘C 5 min, step3: 95 C 3s, stepd: 60 ‘C 30s, step5: 4 C oo, step2—
step4 40 cycles, LA B-actin NS, H 2-AACt LiHE B LR RIE R . 4RI B MR S5H

JS2 ) B-actin () i FUAEL B/ i 5 DA ) FRAB 7K T i 1K

F1PCRIIPIFFHI

Table 1 Primer sequences

FE A s TSI

HO-1 5-TGCCAGTGCCACCAAGTTCAAG-3' 5-TGTTGAGCAGG AACGCAGTCTTG-3'
Nef2 5" TCCAAGTCCAGAAGCCAAACTGAC-3' 5-GGAGAGGATGCTGCTGAAGGAATC-3'
B-Actin 5-CATGTACGTTGCTATCCAGGC-3' 5-CTCCTTAATGTCACGCACGAT-3'

1.4.10 #iEaE

K SPSS 22.0 it Bk AT ST M. 4 TR 22 S bR BB & 7 2 2 BT (One-Way
ANOVA) , T7ZEF# KM LSD fi, 77 ZAF#H KM Tamhane’s T2 ki .#. 5 [HI¥ExT EAH b
P<0.01; *: SEAINIEA L P<0.05; **: SHEIAIXTIEAH L P<0.01.

2HERES A

21 MpGFEEERLER

] CCK-8 VLNt AR E GLSE #E4T HDFn 43 M0 70, W 7CAS[H B 2K ) GLSE X 41 j
AR B 1 s, AR EKEEHE (0.63~10 g/L) W, MM FEHR&ET 70%. Ui
HF 7 I 5 Bk B S P TE Al P B AR D, B BE S R AT T U R
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HITEESR (%)

GLSEF it/ (gL™)

| 1 GLSE X HDFn 41 it 7735 2 [ 5% i
Fig.1 Effects of GLSE on HDFn cell viability

22 TBHP i SR EREAE T

S AR A R U T AR AT, TBHP & —Fha) 76 2 Fh i i 5 b 5 5 S8 A0 B T80 K% 2 it
00 AR, AT S A ROS, MWTERT A S A o F it = R ECME T ) g2, ik
H.0, 25k faie, DL T 2 Fhdi o s 2 i BI04, R TBHP 55 HDFn 4i g & 7 58 L B
B e R, Rk At TBHP [ R E . B 2 AAREKE TBHP X} HDFn 40 il /735 K 5 45 1),
ANFVRE TBHP EHAIML )G, d0MA70G KM TBHP KR Inmm /N, HiRE/NT 156.25 umol/L
i, TBHP X HDFn 40 (4775 2 52 ma E 4, T iR B M 3] 312.50 pmol/L B, 4 A ()47 75 3 . 3%
F41I%(65.3444.66)%, X} HDFn i {5 2R 5% (P<0.01) , X H] HDFn 40 Mo i 7735 K2 3)30H) . ik
% 312.50 pmol/L TBHP fE 1755 HDFn 2 i T B A8 A4 N7 385 B T 8 700 ) gt AR U T

< 100 —7 ?% 7
Hit

b or it
% 40 |
) 20_

0

1
B 78.13 156.25 312.50 625.00 1250.00
TBHPH#)E/ (umol-L™)

[ 2 TBHP X 41 fitd 77 17 6 1) 52 1l
Fig.2 Effects of TBHP on HDFn cell viability
2.3 GLSE & 4h 4l B & B f9 fR 37 1E B
FIF MR TBHP A A A, W50 GLSE Filkh 2 j5 % E A 3473 (1) HDFn 2 M52 . i 3
B, S PIEXT RALLL AR, AU B ZH 40 A7 v 28 B B T B, A EIE 2 (62.78+£2.98) %, HZ%=
SAGFE N (P<0.01) . JAEIWKE NS5 g/L 110 g/L GLSE 74524 24 h & fEfs 5 21 = HDFn 4
Muf7iE % (P<0.05) . DL E455 3K, GLSE Ref% MK TBHP 55 HDFn 4 f AL 45 1EH -
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Fig.3 Protective effect of GLSE on cell model in vitro

2.4 GLSE %t HDFn BB ) SOD. GSH-Px i&/1#1 MDA & £ &

SOD i&ME. GSH-Px i 4 LL K& MDA 5 & 1 =K 2 e i 4 g SA A 1 A% F2 BE () BB 2245 F5 . SOD J2 4]
H Py B LA, A A0 B B A A AL N ) A R A, AE A AUE RIS R A R, B e
AL, IR PUEIRE SIS, GSH-Px JE ML N |2 A7 7E 1) — i 8 B[ I S8 AW o fie il EFEAL
PR ES E 2 AR XS R, TECRIP A e 52 B B 00 I FE A A S B E B8, ROS Wit & Fiﬁ

SN A AR B AL, AR B AL R MDA, 5] R I AL S B T, ol

AMAmmiTmﬁﬁﬁﬁﬁmﬁ%ﬁﬁhhMﬁQMO

GLSE %t TBHP %5 S48 4k 545 1) HDFn 40N SOD 3% /1. GSH-Px i /181 MDA £ & 520 1) 45 5
W 2 Fiam. SEAMERIRAL L, BRI HEZ SOD 1 GSH-Px 3% /7B &[4k . MDA S & ETH5,
ZERWH G L (P<0.05) , #iH] TBHP Xf HDFn i BLA AL 1E T . S5 AR 6 PR AL AR EL
FE A L5 29K SOD 7§ /1A FHm, BRI K2 B %, 10 g/L GLSE fEH HDFn 41 f5
SOD i& /17t E, RASG¥ER (P<0.05) ; SEAXTAML, 25, 5. 10 g/L Fi#miKE GLSE {E
Fl HDFn 40l GSH-Px i 1B & FH (P<0.01) , & RIFMFEMRBILR;: 2.5, 5. 10 g/L FiE
W GLSE {EH HDFn 4110 5 MDA & & B ZE K (P<0.01) . ZHXFF. TKO. ZHONG %5 [2.18-19]
T, HpRZWm. RZZH. RZ 20 S Ry L 2] 2 ZEH .

2t I, GLSE YEH HDFn 4ifi)5, feRE#E TBHP i SELBG A A SOD 1 GSH-Px %
71, FEIRE R I A, B E K MDA & &, X TBHP %S HDFn 41l 8 b 45 A R 1EH -

#2 GLSEXTHDFn4lIfil 1 SOD. GSH-Pxiifi 77 HIMDA S 111 1l
Table 2 Effects of GLSE on SOD, GSH-Px activity and MDA content in HDFn cells

2053 SOD/ (U-mg’! prot) GSH-Px/ (U-mg! prot) MDA/ (umol-mg! prot)
[ERER O 16.65+0.20 238.78+10.06 19.45+3.22
FERYNT G 13.27+1.66" 16.09+1.22% 88.91+4.89%

2.50 g/L 14.92+0.45 46.40+18.07" 55.78+5.41*
5.00 g/L 15.47+0.18 87.53+10.46™ 59.76+7.94™
10.00 g/L 20.60+1.85" 126.29+19.49™* 30.46+4.04™

2.5 GLSE i 4H B £& far {4 FE FE (oL B9 52 i
LRI R AERF A IE F ThRE M E AN Ay, MM En, Zoki iRl s A FRA%, 40 Togn,
7B AT FEROL, GLSE Xt HDFn 4 o 2 b 44 55 e A7 1 sz i LI 4, 5B ek R AR E,
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TBHP #5574 2H G % (%K HDFn 40 ot 2 WA s e Aoz, 4 ELREAY 25 4 B AH ok 2 68 BL B 8 it Rt 20 B S o
ik (P<0.05) , X#FH] TBHP /E/ HDFn 401 2 h 5 L T KEMFET:. GLSE /EF HDFn 40/l j5
RERg 18 I TBHP #5145 J5 i 4 i 2R WiAR B A7, Ui GLSE REWS ] TBHP %55 HDFn 41 i 1) 28 i 4R 451

fi. KOU ZEURE TR BLR Z = #5 KB Xt Ho02 15 % () SH-SYSY Al BAT Ry 10, REs A R F%

S [ e AN
IS Y REN AR VAN
[ &
a "™ Ju b 0" gy L
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4 | - 4
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a-BATEXT B 4H , b-RERIR R4, ¢-2.50 g/L; d-5.00 g/L; e-10.00 g/L

4 GLSE Xf HDFn £ Jfil £ A7 44 i HiL A7 ) 52 1
Fig.4 Effect of GLSE on mitochondrial membrane potential of HDFn cells

250 5.00 10.00
GLSESRB/(gLY

5 GLSE X HDFn 4 Jifg £ ¥ 4 i L o2 1) 5 7
Fig.5 Effect of GLSE on mitochondrial membrane potential of HDFn cells

2.6 GLSE %t HDFn ZRff1 B - FL¥EH B A 1AV 52
T RB-F-FEFHEE (senescence-associated B galactosidase, SA-B-gal) ¥ P4 ARSI FH 35 51 41
M B 3 2R A H AT R ) 2 I 58 AR AL rp K 2 () 4 B bl e il s 1, RIS 2 PHPEAH MG, Ak
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A )E, SHUAIRESS SR AN .. EEZHXEAD T IR0 SER S, P SA-B-gal &4
s EEmED e —R, SR mE 6 MK 7 s, BEAXERAS SA-B-Gal JttF T ET R
(P<0.01) ; 4 GLSE fEH HDFn 4iiffi)f5, #HLLAEERY XS IEZH SA-B-Gal Jefi % i 3 Ik (P<0.01) . it
B GLSE fEH HDFn 4Hf)5 SA-B-Gal & PEUkSS, MMk B AL 92 582 /EF . MR 40 56 35 55 2RI A
Fi, Ho R Z 2 HE ML P A SA-B-Gal T 14 PR AIG A2 21 S AE H

a-BHTEXT B4, b-RERIN R4, ¢-2.50 g/L; d-5.00 g/L; e-10.00 g/L

6 GLSE %I SA-B-Gal i 4 f 5 W1 [ 7
Fig.6 Graphical representation of the effect of GLSE on HDFn cells SA-B-Gal activity

N w N
=] S S
T T

SA-B-galZEER (%)

=
15
T

0
BEMERIRR  AREUNTER 2.50 5.00 10.00
GLSES&/ (gi')

[&] 7 GLSE Xf HDFn ZH il SA-B-Gal ¥ 1% (1 &2 1
Fig.7 Effect of GLSE on HDFn cells SA-B-Gal activity

2.7 GLSE %t HDFn ZBAf Nrf2/HO-1 mRNA R ix B 8201

Nrf2 38 B A 9 55 22 1 R PR P S8 A RO B, 78 U R R R Hh S S AR FH 241 SR A R BB
RS TF Nrf2 (55 @G, JAaPiEib i HO-1 iRIE, BET RS MUK Py % Fh T SE AL B GSH-PX
A SOD HvEPE, fEEABTAMN RGP 2 EEAE RS20, R ILE 8. HEEAIA T, 10 g/L ii&E
W% GLSE /EH HDFn 4ii8 J5 Nrf2 1 HO-1 RKiA = B E N (P<0.01) . BiHH GLSE #8181 i s
Nrf2/HO-1 B R AEHUA AR AR VR o i AR o S5 RTIRIE 50 3R 22 1 22 4k 22 M 0k N Bz Jo s 2T ¢ 400 it 4
R, RIR Z 2 HEPUEA N BAE 5 Keapl-Nrf2/ARE 15 5 18 i %5 ) AH 56
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GLSEEZE/(gL™)

8 GLSE %I HDFn 4/ Nrf2/HO-1 mRNA AH X 7% i & 11 5 1
Fig.8 Effect of GLSE on relative Nrf2/HO-1 mRNA expression of HDFn cells

3 &ig

(1) 4 GLSE Fi&EKE AN 10 g/L X LARE, HDFn 400 i 40 i /235 Rt 70%, H4HESIE
W, ULPHAE LR EIRE DL YR AR R, IR VS AT TR 4. FIEIWRE N 5 g/l Al
10 g/L 1 GLSE 7E4EH 24 h J5, RefSHH B2 m K TBHP 45145 )5 1) HDFn 40 B 13 1%

(2) GLSE #efig il TBHP ¥ &b fifs, W EIRmAMA SOD M GSH-Px % /7, il g i (1)1
Afb, EEFEK MDA &8, MImiA R i g w2 1EH .

(3) GLSE fEH HDFn 41 5 Ae W6 34 in TBHP 4% 5 M A Mo 2 ki iRk s e fvr, i3k — 2D 156 GLSE fg
WL TG 330 %) TBHP 55 HDFn 41 i i) 28 R AR 51475

(4) GLSE REWSFEME SA-B-Gal HetuF, FUIILALAH ZMME] HDFn 4Hfarh SA-B-gal I P AIH
Tt AT BB Z ER .

(5) GLSE {EH HDFn 4l J5, fe2Efd TBHP i SN T, A GLSE #Ef% i Nrf2/HO-1
FEP mRNA ik, B GLSE %} TBHP %5 HDFn Ak B B A MY 1EH S Nrf2/HO-1 {5 5@k A
Ko

AW FEA BT I B R 2R SR I AE R R SR P W b A A 45 e 2% 7 Bk 3 2 A L, il —
W R BT R 2 DR A S T R DL B At S SRR A 1A OGRS S SR IR ik, R EE RS AT
=
5 % X

[1] #kewm, BHEZE, Bk, % RZATHXIBEZEAESONE LLgaRaarayERD]. PEZFEYRE, 2015, 35
(13) :  3546-3 547.
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