FARF=WIRF5E 5 % Nat Prod Res Dev 2019,31:2131-2136

BB R 2 KRR 3 2k R Bk 0 1E AR 5
T BT LANE KEH

Bl P IS o 25 Bk S AR AR 22 . Bl R e Al A B B IR 5 T 25 v, B 742500

W OE A AR ZKEEY) (Ganoderma leucocontextum aqueous extracts, GLAE) X D-2f ZUME R K B TR AG 200,
1T D P 52 LB IR 53312 TR TR (0.,50.100 1 200 me /kg) B GLAE AR, F1JTI: 40 5 e
AVEE B R R R A2 A, ELISA SRAGIN T 0 A J5 2 1 7 &, 55 2L el KR I 200 i DNA $ 05, 52 5 PCR Gl
MAP3K5 \TGF-B1 F1 PLOD2 {23k /K T, 455 R S LS, GLAE T 1 , R BRURZ I #4802 W I ol 4% 5 B2
JRANM DNA S5 0R 8 W B, T T BRI AR 1 5 1 0 3 T 7 s S ) MAP3KS [ TGF-B1 &3k i, 3L K PLOD2 (¥
TR UR . GLAE AT RS0 S5 25 11 3 & Al B R 4 M DNA 451475 575 MAP3KS [ TGF-g1 il PLOD2 J: [A i) 33511 A& 42
B2 1 Jik g 2 W E T o

KGR : AR Z KR ; e s DL 3L 1 5w 2 KR
FESEKS:R285.5 XEKFRIRAG : A

DOI:10. 16333/5. 1001-6880. 2019. 12. 017

XEHS:1001-6880(2019)12-2131-06

Effect of the aqueous extracts of Ganoderma leucocontextum on aging rats skin

WANG Yu " ,HE Jiu-jun,ZHANG Zong-zhou

College of Agriculture and Forestry ,Center for research & development of longnan characteristic agro-bioresources,

Longnan Teachers College ,Chengxian 742500 , China

Abstract : The aim of this study was to investigate the effects of the aqueous extracts of Ganoderma leucocontextum on the skin
of D-galactose-induced aging rats. Aging rat models were made by D-galactose, and then treated continuously with different
doses (0,50,100,200 mg /kg) of GLAE. The changes of skin histological structure were observed by bio-microscopy. ELISA
was used to determine the contents of type I and type II collagen. The cell DNA damage and gene MAP3KS5, TGF-81 and
PLOD2 expressions were detected by comet assay and quantitative PCR, respectively. The results showed that compared to
model group, administration of GLAE could obviously alleviate skin pathological changes. The levels of cell DNA damage were
markedly reduced, the contents of type | and type I collagen were markedly increased. The expressions of gene MAP3KS and
TGF-B1 were up-regulated, while expressions of gene PLOD2 were statistically down-regulated. Based on these results, it was
concluded that GLAE could delay skin aging process through enhancing collagen contents, inhibiting skin cell DNA damage,
regulating expressions of gene MAP3K5 , TGF-81 and PLOD.
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Table 1  Primer sequence of target genes

HH 51975 GenBank %555 B KR
Gene Primer sequence (5'—3") GenBank accession No. Annealing temperature ( °C )
MAP3K5 F:TGAAGTGCCTCAGACTAAG NM_008580. 4 60
R:GCGACACGAGTAAACAAAG
TGF-B1 F:AAGGACCTGGGTTGGAAGTG NM_011577.1 60
R:TGGTTGTAGAGGGCAAGGAC
PLOD2 F:CCTGGGATTCTGACGCCTAC NM_133211.3 60

R:GAGACTTGCCCTGGAGGAAC
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Fig. 1  Effect of GLAE on the skin histopathology in rats
AL KT AR B #ERIZE ; C. GLAE &34, #7 /UK 50 wm, Note: A. control group; B. model group;C. GLAE high-dose group,bar =50 pm.
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Fig. 2 Effects of GLAE on contents of skin type I and type Il collagen in rats
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significant difference (P > 0.05).
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Fig. 3 Comet electrophoretogram of skin cell in each experimental group
AL X IR ;B ALARIZH ; C. GLAE 35784, 47K 20 wm, Note: A. control group;B. model group;C. GLAE high-dose group,bar =20 pm.
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Fig. 4 Effect of GLAE on skin cell DNA damage of rats
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significant difference (P > 0.05).
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Table 2 Effect of GLAE on expressions of MAP3K5, TGF-81 and PLOD2 mRNA in skin tissue

215 Group MAP3K5 TGF-B1 PLOD2
Xif B 20 Control 5.15+0.18% 6.59 +0.15% 1.16 +0. 16>
FETRIZH Model 2.77 £0.394 2.01 £0.22% 4.46 £0. 34
GLAE {57540 GLAE low-dose 3.59 +0.23 4.42 £0.44"% 3.81 £0.25%
GLAE 5441 GLAE middle-dose 4.75 +0.24% 5.51+0.18"% 3.02 £0.30"
GLAE 724 GLAE high-dose 5.03 +0.21% 6.23 +0.348 1.58 +0.23%

T AFVEH R RN FRFORZR B E (P < 0.05) ; BAA ARG FRFRERBBE (P < 0.01) ; JEbRARIR FHE o B F BEbRERR
ZERAREFP > 0.05),

Note:In the same column,values with different small letter superscripts mean significant difference (P < 0.05) ; And with different capital letter super-
scripts mean extremely significant difference (P < 0.01) ; While with the same or no letter superscripts mean no significant difference (P > 0.05).



Vol. 31 T B4 AR R 2K YT R B IR AV 9 2135

3 i

P IR R I R B AR IR D 2T A HE Y 2
I 1) T AL R A A [N e Y AR U N
B JHR A A0 o ) S R A 1, A T
113U JR2 Jir 2 1 A8 M, SCHEE R A B R T > i
B ARG, R Rei iy B R R ARSI
SER R RERYZE R BB JER B 45 T2 L AU J2 O
A RP AR, T I AU R AR A B AR, DNA
BN . M2 GLAE fE R , R BUL RSG5 524
TG B N DR £ 43 &2, HES g B K
7%, DNA i) 1 B W] 8 [ {1, 1X 3R W] GLAE X 3%
KU IR ZH 05 A B S i PR B PE

FEA PR AR e T HUAAE R R E
R AERF R AH LT A7 ke 31 1 8 2 AR, i
DRAN K8 2 Joe P RS o TR BRASE T, 0
PT 25 ENUARSE ) & AR R T R, 5 kiF 2%
AR , B R R 5 A A — OB
MAP3KS ik [A] 2 48 A1 I 05 5 1) 200 0 08 12 a0 5 i
PR, 2 555 SR RE S L, AL T A A i i L R R A 1A
TR MAP3KS 35 DR 75 J2 Jik h 2k R IR,
RN A A T B S AR, S B R R A
117, MAP3KS &P ] e J2 M il A0 0 T B p ik 2
MR 22— Fefe A K5 -B I(TGF =B 1) & —
Fh 2300k Z D RetEny B R A K o Ae R -, AT LhdE i
P S i T 1 T A A ) R T I A, A
IS BFFE M TGF — B 1 BB I LT 4 4 i 45 ]
70 I R T 4 L A o) 4 L T R AR A A e A i
AR o FEVRSN ST b R B I P9 B 40
F PR F A TR J 20 i A K DR R R 5 AR AR K A
FHIKF5SMEHER TCF -1 BIEMER ™ | il
ET YR AN N3G FE TG AR v, T B 8 S
H mRNA (2R 3G0, f€ 3 L B N 45 0 (9K 52 F e
HE ARSI 4 B R, AR 2 K BB bk b
MAP3KS ik i FFEAL, & GLAE /EAIG , =& K
FeRRLH LR BE K MAP3KS | TGF - B | ik B
i, #7% GLAE nf i@ i I MAP3K5 1 TGF -8 1 &
A (14) 2 35 SR 0 71 200 R 9 1 R 5 o g A, £ a0 G 2T 4
200 e LRI GE D 1, DT 2 97 B % B P 3
IFEH]

ot LA (lysyl hydrxoylase, LH) 5158
HIE S E A E BV R, LH 1 FE 6
SRR 2R 1 4 v B R 2 Ak R R
O JFAR 1 4 TN SCHE TR AR E ), R 2 9 e

H A TCTR A, 2o B B AE AR 4L | DT 56 1z JEk
FAoth H LU AL S R . LH KT
LH1 .LH2 .LH3 J&4>%] PLOD1 .PLOD2 .PLOD3 %
iy, o) PLOD2 ik i ey, LH2 16 P HE a8
TR e 2 2T 24 5 o e AL IR 42 L AR 9 4
FEUH AR B R4 20 PLOD2 3[R 363k I & 4
hn, i 2 GLAE A 15, H 3R 3k 35 1 B, 130 W
GLAE nJ3f & 7 18 PLOD2 Bk, FEAIL LH2 /975
PE U TR 7 B JER A 200 S AL 388 o g ik
PR D KRR AR SOY 87 A EZEAEH

L5 LRk, GLAE X 3% 4 K B Ik 4 2 4 i 13
A B B ORI E L, X R A AT BE 5 1S hn i IR 2R
T B R DNA $514%5 (1845 MAP3KS | TGF
-B 1 Fl PLOD2 B RIXA K. X TFRAZ A
AV B2, H RTS8 4 R RE i
R Y 2 BRI I

S 3k

1 Wu C. The Effect of codonopsis pilosula polysaccharide on
skin antioxidation and gene expression profile of the aged
mice induced by D-galactose[ D]. Lanzhou ; Gansu College of
Chinese Medicine ( {7 =) ,2014.

2 Wang Y. Anti-aging action of five Gansu genuine traditional
Chinese medicines on the skin of aging model mice[J].J
Gansu Agric Univ( Hfi Rl K2E24%) ,2016,51 . 11-16.

3 Song J,Pang YY,Gao L, et al. Effects of Scutellaria baicalen-
sis Georgi flowers on D-galactose induced aging in rats base-
don serum metabolomics[ J ]. Acta Pharm Sin( Z§2#2#3R) ,
2019,54 :533-539.

4 Liu Y,Hong L. Experimental study progress on skin anti-ag-
ing[ J].J Strait Pharm (¥#§ic244%) ,2010,22.10-12.

5 Li HY,Huang JH, Feng JW, et al. The research progress of
Tai Suil J]. Fam Prod Proces( &y~ nT.) ,2015:73-76.

6 Zhu CY, Bai TT, Jiang QS, et al. Biological components of
Tai Sui[ J]. J Microbiol ( fif4: #5743 ) ,2011,31:1-5.

7 Xiong C,Chen C,Chen Z,et al. Potentiation of neuritogenic
activity of Ganoderma leucocontextum on rat pheochromocy-
toma cells[ J ]. Nat Prod Res Dev( KIRF=HFsE 51 %) ,
2016,28 :1135-1138.

8 Xu MH,Xue XH,Xu YS, et al. Protective effect of Ganoder-
ma Lucidum extract alcoholic liver injury in mice [ J]. J
Xiangnan Univ:Med Sci (¥l 5§ 2% Bi 2 4R : BEE 2% i) , 2019,
21:17-20.

9  Zhou YX,Li MJ,Zhong WH, et al. Detection of DNA dama-

ges of brain cells in yong male mice induced by bisphenol A



2136

KIRF=YIBE R 5T K

Vol. 31

10

11

12

13

14

15

by comet assay[ J]. Asian J Ecotoxicol ( 4= 2% 2 B4 4R ) ,
2016,11:666-671.

Chen J,Li Y,Zhu Q,et al. Anti-skin-aging effect of epigallo-
catechin gallate by regulating epidermal growth factor recep-
tor pathway on aging mouse model induced by d-Galactose
[J]. Mech Ageing Dev,2017,164:1-7.

Yang XK. The establishment of acute aging model in mice
and the study on its mechanism[ J]. Chin J Gerontol ( #7[E %
EpZk) ,2009,29 :322-325.

Silva LA, Ferraz Carbonel AA,de Moraes ARB, et al. Colla-
gen concentration on the facial skin of postmenopausal
women after topical treatment with estradiol and genistein:a
randomized double-blind controlled trial[ J]. Gynecol Endo-
crinol ,2017,33.845-848.

Cerella C, Grandjenette C,Dicato M, et al. Roles of apoptosis
and cellular senescence in cancer and aging[ J]. Curr Drug
Targets,2016,17.405-415.

Naik MU, Chen X, Bachman B, et al. Evaluation of two struc-
turally distinct novel inhibitors of apoptosis signal-regulating
kinase 1 ( MAP3K5), as potent anti-platelet agents [ J].
Blood ,2016,128 :3833-3844.

Stark MS, Woods SL, Gartside MG, et al. Frequent somatic
mutations in MAP3KS5 and MAP3K9 in metastatic melanoma
identified by exome sequencing[ J]. Nat Genet,2011,44 .

18

19

20

21

165-169.

Zhen G,Wen C,Jia X, et al. Inhibition of TGF-Bsignaling in
mesenchymal stem cells of subchondral bone attenuates oste-
oarthritis[ J]. Nat Med,2013,19.:704-712.

Lin L, Wang Y,Liu W,et al. BAMBI inhibits skin fibrosis in
keloid through suppressing TGF-B1-induced hypernomic fi-
broblast cell proliferation and excessive accumulation of col-
lagen 1[ J]. Int J Clin Exp Med,2015,8:13227-13234.
Wang JH,Liu Y,Lu KH, et al. Effects of transforming growth
factor beta 1 on the secretion of insulin-like growth factor 1,
keratinocyte growth factor, and vascular endothelial cell
growth factor from skin fibroblasts following ultraviolet irradi-
ation in vitro[ J].J Clin Rehabil Tissue Eng Res( H [E ZH 21
TEMFRSIEKRESE) ,2009,13:3907-3910.

He TY, Quan TH, Shao Y, et al. Oxidative exposure impairs
TGF-Bpathway via reduction of type II receptor and SMAD3
in human skin fibroblasts[ J]. AGE,2014,36:1079-1094.
Xu YY. The role and mechanism studies of lysine hydroxylase
PLOD2 in hypoxia-induced glioma migration and invasion
[ D]. Jinan;Shandong University ( 11| 5 K2%) ,2017.

Zhu CH, Luo ZJ. PLOD2 is involved in human skin fibrosis
[J]. Basic Clin Med (S < 2 5 IIfi IR ) , 2010, 30 : 159-
162.

(RBFIRRESF L) EERES

BERE(UBRENAF)
Members

AR

WANG Hongbing
FNR IS

SUN Haopeng
A&

MU Wanmeng

T RN

LUO Yinggang
Bl

TANG Jinshan

B R

LIAO Chenzhong

XA

GE Huiming

PNEE I

SUN Guibo

S AR K

ZHANG Binghuo
B x

FNE

YIN Wenbing
FRM

LI Liangcheng
B 25 42
CHEN Yihua
AR
ZHOU Wen HU Youcai
i HEY
HUANG Shengxiong HAN Xiuzhen
BRI

XUE Yongbo

F M
YIN Sheng
FEX
LI Guoyou

HER

B Jk Ak
LV Zhaolin
BB F
QIU Li
KK BA AN

pUEE
LIU Xiangguo
pE=Y)id
WANG Haibo
ST

LIN Changjun
= B
YUAN Tao

B U

HAN Shuyan

OU Yangjie
LR

XTA Yonggang
g

ZENG Kewu

YI Huaxi
SEW
GAO Huimin

LAN Weiqing






