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F, 4R .CP A CPTP 4039 7T % 25 3 An s AL B Rk F 72 1 208 A i 1R B KB (P<0.01), 42 % % % s Koo i TR Ao
Jik 28 2% F GSH-Px.SOD 7 71, 3 M 4% MDA # & (P < 0.01), B A& 3% ' IL—1B  TNF—ot K F (P < 0.01), % /@ 5+ 17 i A SC-
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5 M i (Matrix metallo—proteinase , MMPs ) [ fif | 45
SN A H k2 A 0 AR AR T, SR 4 S B Al
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b, kb FERY I ELAR K S  E a  ) MMP2 i TR
PR 2 1y B TR I AR 1 iR DR A e LA BT A
TR 2R G0 1, WOl A e H o 46 W 1§ (Glu-
tathione peroxidase , GSH-Px) . %A ft. 9 15 1k 1if§ (Su-
peroxide dismutase,SOD) ., i % b A i (Catalase,
CAT) , LABEAR K ot 2 Ak 45 19, 78 2 3 BE HIL 3L
BRI IR BT AN T SRR KA Y
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HGAE TSP W2, I 20 B i i SCFAs 22
b, TR AT REVE I BLER, Jhy B H- 22 W 0 i S 2 1 IR
Befh M T IR AP 2 U e vk 2 dh 42 S g k40

1 MBEF®E
1.1 S
L1l SE5sh¥ R (18+2)g.4 A SPF
KRN, RIWHT R BRI
D[AEAEUES SCXK (4 )2018-0002],
.12 ulfl K&K (85 PEPTIPLUS
XB), 5% #1115 B e A PR A | 5 48 B 20 COF- 3594y 1
it 500 ku) , W AEW RS (M)A BRA 5 D-
UM (99%) . TR (99.8% ) (N PR (99.5% ) . 5+ T
%2 (99.5% ). T & (99.5% ) . 5 2 (99% ) | JX TR
(9% ), L i 2 56 #k 2> 7 ;SOD .GSH -Px MDA
(Malondialdehyde ) I 22 % 57 & , B at & A4 9 B
BAWRAR,; MREWHER ., RIHER IL-18.
TNF-a i85 & (ELISA ¥ ), V175 i %2 Sl A FR 2
A, Wi R LR (PBS) 2% M, Gibeo 2 A 3¢ Al 7 iR
(BCA) 25 1 i 0 & 25 11 e 40 7 7)ol 1 Il 41
il 77 \RIPA 24, At B by 20 A Wy BB A FR
NI s i S S Vs o T (8
1.2 | Mig&E

1o R A R B0 HL (LS SIGMA3-18K) , 1 [
SIGMA 2w ; fiff b /X (%5 E1x800) , 3 [# BioTek
N, RRE EH AW (S TissuelLyser
LT), f8[E QIAGEN; S AH @ikl (#5 GC-
2010PLUS) , & HEAX A5 28 A 5 6 40 48 0 3 A (B 45
DB-FATWAX), ZHHM@RALEA A pH it (B
Five Easy Plus), % g 57 8 ; fH R KB 46 , & 48
IR B A 5 L ROF (B9 BS224S) , 38 £ )
WiRk =A% (Lm0 B RRA A,
1.3 ZWH*
13.1 h¥ sk s e SPF L5 = (GB
14925-2010) : % ¥ (22+2)°C .60~80%RH .12 h )/
GAEEN (VF AT ESR 5 0 SYXK (#)2018-0085) . 52
5 PR AT G b A OC SE G B i fd R B vk
B, YA LS T v B 25 K2R 2 By S Atk
/NEEEABRERDEL B B AKOK 38 R SPF #4552
J5,32 B/NEBBANL A 4 4 . 1% 4H (Normal ,n=8 )i
B A AR K R (Model ,n=8) #E 5 AE P h /K |

52 Ji 2 11K 4L (CP, n=8 ) ¥ ' i J5L 28 11 K77 it 830
me/(kg-d), B H 482 A8 B 2441 (Collagen
peptide combined with TFPs,CPTP)# & 5 & . I&
Ji & H K 830 mg/ (kg -d)+42 B Z 4 100 mg/ (kg -
d),n=8, Model 21 .CP ZH 1 CPTP 405K 718 s
HES D=F-ZLHE 120 mg/ke™ ! Normal 2H J& & 7 4
AR K SER A B R R A SRR, Model
4 J Normal ZHE B AEHER K SCOFFLE 8 A,
JE— R HEE G NREEE 12h B BROK, 5
2 KRS IRBERCI , 75 4 CF 5 000xg &0 15
min FRAS MG . Fefa % AR AEARFE/IN B, /DN U I
B )G, B RS2 1 em® GREG A A (I8 1T
L) AR A R 5 PR P T 2H 2]
1) PBS TR0k 25 B IV, 98 I B0 R 2 v TR 5 A
UK W N RS I NS TR A R B
A FE S -80 CLRAF, 76 2 A H W 58 R I

B 35 BE A% SOD .GSH-Px MDA 5 &
/NEUTL=1B [ TNF-a ELISA 251 £ 45 1 15 BH 43 51
IIPER EPIE: = T

BUNEUF . D EH S AU 5 32 4 C
PBS il % B 10% 513K ,4 CCF LA 5 000xg #50> 15
min B F3E , A A e w0 & i AT 5, 14 )
2 ARG B BV U I 5 1 W SOD . GSH-Px
15 1 F0 MDA e g1

BN/ B R 2 20 TS i - 2Tk (12 1) JBEBR
BEWT OIHE BT SR JE RS B PRI 20 mg, ¥/ B
BT R . 0 M 2 1 ) e A A U ) A A v
It 2, 2 R 3 1) IO I 7K S
1.32 /N, WY pH Kl L gk 45
SRR IS RN . AN A AR L 101
B985 I pH I sl
1.3.3 /N Sl NEY T SCRAs lE £
BROISTRI 174038 77 i, A 1.5 mL B R 5k 28 wh il
(pH 7.4)¥% 100 mg 718 N AP ¥ 5, I T 5 000xg
B 10 min, BU1 mL _E¥ERIAMN 0.5 mL A& B145)
B S0% MR IR AL, B JS N A 2 mL £ ki AT A AL
FH,AE 5 000xg T B0 5 min, BT WL 0.22
wm P8 M5 AR AR, % H S DB-FAT-
WAX B (30 m) . AU (O35 B0 ) 4 T
120 °C, 4% 2 min,5 °C/min T+ & 140 CH£+F 3
min, & 5 10 °C/min F+ £ 170 CLEEE 5 min; #E £
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1250 °C, & 2% 250 °C, /b 25: 1, B4 2R
(99.99%) ¥ & it M 1.8 mL/min, R . NIR \1E
TR 5 TR IE IR | 57 8 R A o i FH 8 4l 7K 43
S T8 s A o VA TR D
1.4 HiELE

B L BEepR 227 RoR o ) Hh AR
one-way ANOVA F1 Tukey K%, >KH SPSS 20.0
BEATGE 2400, P < 0.05 R 25 B3 ,P<0.01
TR B,

2 HERENW
2.1 XH/NER — AR AR AE Y 2 i

TR SEI T ], 25 20/ AR B L H 8 Sk
W, ARG /N B B OB AE HE Normal
ZH/NER B 2%, T CP 41 A CPTP 4/ U2 B EE L
Model ZH/NEREF . 76 8 JEIP, #5 21 /N AR o1 1 2218
B, 28 1] 4 5 6 W I 22 51 (P > 0.05) , & W
25 W A SOt /N ERAILBE TC P R BIPEH (KT 1)
22 MINREBKPEMEBRMEARBRSEN
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Fig.1 Changes in body weight during the period

of experiment
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R T BRI B Ak R TR v R M R A s
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0.01), H¢5lHh , CPTP 41 /)N R Bk b 72 fifi & 2 A ids
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Hyaluronic acid content/ng-mg™ prot

Normal Model CP CPTP
(b)

% 5 Normal 41 48, P<0.01;##. 5 Model 41 HL#5, P<0.01,

B2 LBHEmMNRAEREMSE(a)MBEMRER(b)SENHIE

Fig.2 Influences of experiment samples on the contents of hydroxyproline (a) and hyaluronic acid (b) in skin

2.3 XtHLA GSH-Px,.SOD i& 14 #1 MDA &
=3: A |

WK 3 s, 5 Normal Z14H Fb , Model £ 1Y
GSH-Px 1 SOD 7 F1# i ZFEAK, 1 MDA # & 2%
A (P<0.01) (FEML3E JHIE O BELH ), i — 20
EB D= ZURE b 35 3 2 /D RIS BT ) . AR
CP 4 .CPTP 2 W n] L) B & 4 v 32 2% /N B4R N
GSH-Px {%i?4: (CP vs. Model,CPTP vs. Model, P<
0.01) , 1 P & 1 AR 6 22 52 (K] 3a) , IR BE L, CP

41 A1 CPTP 21 RE Al BH & 12 = 3 2 /D L5 41 4
SOD i 1 (P<0.01); SRMIAENE, CRELZ,
CPTP 41/ SOD % J1 1 b CP 4 ¥ AIK (P<0.01) (&
3b)., XHGFE E LY MDA ¥ B #Y He g, CP 4 il
CPTP 4421 MDA ¥ B 35 Lt Model 2H #¢ b 2%
A% (P<0.01), 541414 GSH-Px . SOD i J1 b7+
SERIW) G FENFRESR AL ,CPTP 4419 MDA ¥ ¥ H
CP ZH B Ik (P<0.05) .
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100 Liver u # 80 [ Heart
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3 5 S =
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O o ] = 0
Nomal Model CP CPTP 5 Nomal Model CP  CPTP rj Nomal Model CP CPTP

(e) ML JHFE O MEZH 2L MDA ¥
o 5 Normal 41 H %8, P<0.01;##. 5 Model 4 H %8, P<0.01 .,
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Fig.3 Influences of experiment samples on oxidative stress in serum, liver, and heart tissues in mice

2.4 ¥t IL-1B #1 TNF—o iR FE B9 81 IL-1B . TNF —a ¥ J¥ (CP vs. Model,CPTP vs.

A& 4 750 A3 B Normal 2070 B, Model 4H /)N Model , P<0.01); e, AHEL CP 4l ,CPTP 4 /Y
FLAPEAE L N T TL-18 [ INF—o /K F# B % BT IL-1B  TNF—a 3 & 5 4% (P<0.01), % W CPTP 41
(P<0.01), % B Model 41/)> B A 55 7K 7 RAE . XoF & Mk A M R - 43 WA VR T b CP 25 (18] 4)
CP 41711 CPTP 4% 15 4b B B 5 B AR T /0N BRI 3

T, 6000 - P<0.01 6000 P<0.01
E TR 3
e 300.0 E 5000
1 o0
= b? 400.0 | e
EL z X =
= = 3000 5 &
Tt Is
= @ 200.0 1 E -
1000 } Al
. Z
0.0 =00
Normal Model CP CPTP Normal Model CP CPTP
(a) (b)
TE¥* 5 Normal 41 Fb%8, P<0.01; ##t 5 Model 4 %8, P<0.01,
B4 ZwiFEmIT/MER IL-1B.TNF-o & 2N
Fig.4 Influences of experiment samples on the contents of IL-1B, TNF-a in serum in mice
2.5 INRPFE pH EF SCFAs T J IR (pH<T ), Model 2H/NBL45 B 9 pH {8 3%

pH {2 B /N BN R 58 9 5 55 il , HLA% 40 % T Normal #H /N B (P<0.01), 1 CP #1 .CPTP 4
/NS pH B TCHH 525 3 (& 5) 5 76 45 i P9 ) 3% 31 /N B B35 55 T Model 2H /) B (P<0.01), 28 CP
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4 CPTP #Hpede m e/ N4 N pH H, #—
A FFH AR €6 335 4G I i 3 P 6 F 32 B SCFAs 11
W AR /N P BEAT K Y SCFAs, 7845 s PN R Al
PR & 20 SCFAs, HIR & IE TR , 1Ml 5% TR |
ECRR | SRR v BE 43I (KD 6) , TE L SCFAs J5
il ,Model ZH /)N Bl & SCFAs ¥ J¥ 3 T} 25 (Model
vs. Normal, P<0.05), X145 H 5 Model 41 75 45
WAK pH {19 ¥ 3W) 5 5 1 CP 41 .CPTP 4 & SC-

Small Intestine

8.0
75
7.0
6.5

pH &
pH value

6.0
55}

0
Normal Model CP CPTP

(a)/MNim

FAs 5 Model 4131 JCH 8. 22 % . 5 Normal 2H H 52,
Model 41 5 T & & & W & F+ &5 (P<0.01) , i H 4% 5
Filt SCFAs &t LI i 22 5 (K1 6) . 5 Model 41 Lk
i, CP 41 2 PR e 2 7 (P<0.05) , 4271 1% T 26 1
JIKBESE I /N RS N Rk, i H 4y SC-
FAs B4 2 1) JFJ0 A 22 31 (P 6) , i s gf AL it
/8 CP 41 .CPTP 41 %% 45 4 P SCFAs ¥ £ JC B & 14
TAEH .

751

Colon

70

65

pH &
pH value

6.0

55F

g Normal Model CP
(b) &5 1%

CPTP

TE 0 5 Normal 41 L%, P<0.01;##. 5 Model 4 M %8, P<0.01 .,
B 5 LWHSM/NFEIER pH EMNZ N

Fig.5

30
Total SCFAs
*k

e pE

Content/mg - mL™

Model CP

(a)

CPTP

Normal

T : 5 Normal 41HEL, *. P<0.05,%*. P<0.01;

3 itie
TEABETEH, R D-FFUBE S0/ R
S BRIBE DR 1 RS B 22 W /N B2 B R R
FEMH 2R (IR R IR IR ) Al B o R 5
A AL T R ke, TR AT R 4R e LA
AP AALRE ST, AR BILIAR S AE K P, 32 B 2
IKE & REZH e, A U Ry PRI
FEEJE H ORI A W A Y ik R TEALEAR

Influences of experiment samples on pH value in small intestine and

colon in mice

12

= Normal
10 # @ Model

acp

- 8

-

3

e 6

£

5

< 4

(=}

o

[

5 Model 41 [L$z,#. P<0.01.
6 S mITEHG S SCFAs(a)# 6 # SCFAs(b) & EH# M

Fig.6 Influences of experiment samples on the contents of total SCFAs (a) and six subtypes of SCFAs (b) in colon in mice

IR PURTTARAL R G RE T T B (R LA
AT A BT ALY 5T ), T XS ROS (Reactive oxy-
gen species )V FRAE 1 FEA , 3 B ROS 72 40 i P HE
L, 300 A0 0 4 4 S B RN D RE A, O 9E— 20 i
TN, NRTE P BE B TR I 2 1 A B o PR
BRSO, B IR AT R AR ROS T
AR U LA 3 5 410 ) P T 47 4R T T ) 3
R PRI PER, R AR PROF5E % B
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IR g it 1 T R v R R D A 1 D Y X
SERF SR E ARSI A5 R — B, A, DA IR R
AR 2 05 T 8 o D BUMR o8 B AR
SOD GSH-Px M1 73, 38 2 Je ik b 2 il 24 iR
A B R & M, EARAESE T X D=2 FLRE R
/N U Rz Jbk v 2 i a1 A 38 I IO TR % e A
25 428 CPTP X 5 3 1z Jik vb Y2 il 2 12 i B
R O AR T B A TR — IR AR R, &
HH 5 R P K A AR B 2 0 rT BE LA — i B R 1
AR — L RAWESE . M LB AR R B
EHIKE AW E 2L GSH-Px 1% 71 31 %
At — 4T L R4S SOD 1 Iyt BT R
M4, — ) mEM CPTP 4/ AN B ROS F1 &
ACERTREAR T CP 4L, 55— 7 I i 52 30 4 /N B
T B R v R M A R R B TR e i B R
SRR TR BT A AL RE 1 i SR

B ROS i 1 B R Ah 12 1 4 0 2 fin s AL A&
WEMITXZ —, BB S &K1 5
20 M DR BT 4 ) R T (MMPs) J2 — 2K 3%
Zn® Ca™ W45 119 75 11 K i il , MMPs ELAT [ £ 240 i
SN T By, AR BRI AR AR R R
AR RE ™, MUATE RAEIRE T , MMPs 1 1 4
e i B AR AN B T R ARG N, E D> LB BT 3L
/MBI RN T IL-18 Al TNF-a 7K
T RATN, 2 B RRL N AL T RAEIRES , 7EA
S R IR R B — R AP R T AR
BUIE T A8 15 L 95 20 M 9 45 5 90 i) NF-B 19 26
AR MR FUIKE SR E 2R s
B A A 9 PE 20 B L - 7K RO RRAIR, RS20 &2
B YPCRBCFA T R — R R K H i 7RI
Ahzgsh ) & AR EZ M T M NF-xB {5538 %
M miR155 % 5%, NN FEAIR LPS 231 RAW264.7
B B8 4 N ROS 7K 7 40 ) 98 2k 48 B Y 5 3
W RS CPTP AT LA i 2 Fh oy 3k 5 41
W (REAREAL R Ty Ml 95 |, 32 &5 e e T RB 4 )
YERT, T A B2 4 5 8 Kk v i J 28 11 f i
TR i

RN IE T, 250 pH (T
R SCFAs YRS, SR, A AF 58 08, 5 e A
L, ZAE A I8 h SCFAs ¥ B R 328 D-
RN S TN I NP RS RS

EARAS . BRI EE F KRB R A L/ B 1
CTRUWCTE | BB U 2 1 JERRI AR - 22 X A A /) B
il b H B 28R SCFAs LR SCFAs Yk BE IR A
B S2m , R WYKL F1 IR A 5 B - 20 T e
L ARHORE SCRAs 3R A%, 32 75 3 & /)N BBt S AL i
PEMRAEGIRER . RAEG V2R N AEE L
P 22 W5 22 1 38 T AR A 19 SCFAs g 4%
FEANML AT oA RN SR D RE MR I, LA K 3 ) 41 2
F B £ 9 il 7% (Histone deacetylases ) 1M #4772l Jitg
B SR IR 7 2RARPT LR AT RE AR T AS S 56 BT AL A 1Y
R Z ) o R AIK L A 100 mg/ (kg-d) . A 2F & iRk
i, 75 fifl 4% Z i (Pleurotus eryngii polysaccharide)
£ 400 mg/ (kg -d) K VL b 5051, A A8 B 5 42 55 1
B SCFAs Ry R, P, e I 2 IR 5 B -
Z W B v L 2\ B S AL i P Y o3 T PR A g —
A5

4 g

A D=2 FUR SO /N BB RS, & BUAR L —
CP,CPTP fE B A 2R i AL /N B2 2 Bk P 2 I
R AN TR 5 i, AR LB AT e i i R
SCFAs MR, PRIP LT S A Tl 375 24 A 40 o
RN F RIS B, A58 e J 2R K
Pic {1 g B 22 8 1 T 58 2 T S AL D REE 22 i
P SR S HE

2 % X #
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Abstract Objective: To investigate the anti—ageing effects of the complex of collagen peptides combined with Tremella
Juciformis polysaccharides (CPTP) on skin aging in D-galactose induced aging animal model and its mechanism. Method:
D-galactose—induced aging mouse model were divided into three groups: Model group (administration of physiological
saline), CP group [administration of collagen peptide in a dose of 830 mg/(kg-d)], and CPTP group [administration of a
complex of collagen peptide and T. fuciformis polysaccharides in a dose of 830 mg/(kg-d) and 100 mg/(kg-d), respec-
tively]. Adult mice were set as normal group. Intraperitoneal injection (i.p.) daily with physiological saline were conduct-
ed for mice in Normal group, while i.p. daily with D-galactose in a dosage of 120 mg/(kg-d) were performed for those
in remaining groups. All mice were given intragastric administration for eight weeks and then killed. The concentrations

of hydroxyproline (HYP) and hyaluronic acid (HA) in skin, the activities of anti-oxidant enzymes and the production of
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MDA in tissues, the contents of inflammatory cytokines in serum, the productions of intestinal SCFAs as well as the pH
value were measured. Results: CPTP remarkably improved the contents of HYP and HA in skin (P<0.01) and its effi-
cacy were better than that of collagen peptide alone (P<0.01), obviously increased the activities of GSH-Px and SOD
in serum, liver and heart, while reduced the concentrations of MDA (P <0.01), and inhibited the secretions of 1L-1f
and TNF-a (P<0.01), but had no significant effects on the concentrations of SCFAs in the colon though alterations in
pH in colon were observed, compared with model group. Conclusion: The improvements of the loss of HYP and HA in
aging skin in D-galactose induced aging mice in response to CPTP treatment might be due in part to an increase in the
activities of antioxidant enzymes and a reduction in secretion of inflammatory cytokines. These findings may help to facil-
itate the application of CPTP in functional foods for beauty.

Keywords D-galactose induced—ageing mouse; hydroxyproline; hyaluronic acid; oxidative stress; inflammatory cytokines



