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WE: AR ESHEC K D-FIBREENERE D ARANR S PR, AXIKAES LT EH D-F4HE (200
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& ) Fe g e IR B HBE (GSHPX) & AT 2, ARLEAY, R4 E&EC SRR ANBZR EH a0 SRS BH EEEMX
*F. HEARaAMIL, R480 2R IFRS oF T SOD #F7 41.71%F= k% MDA 4% 28.80% (p<001); LAt 2
Z RS0 FEF T-AOC KF 31.08%. M P SOD i& 71 22.08% A tn iAo iF 28 427 GSH-Px i 7 22.94%F= 1453% (p<0.05); B AF 48
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Abstract: The antioxidant activities in vivo of yellow-margined box turtle muscle polypeptides were investigated by orally feeding
D-galactose-induced aging mice. A subacute aging mice model was established by subcutaneous injection of D-galactose (200 mg/(kg €)) for 6
weeks. Using L-camasine as positive control, yellow-margined box turtle muscle polypeptides were taken to mice by gavage at three different
doses of 50, 100 and 200 mg/(kgd). The mice were slaughtered after 6 weeks, and the activities of total antioxidant capacity (T-AOC), serum
superoxide dismutase (SOD), glutathione peroxidase (GSH-Px) and the content of malondialdehyde (MDA) inthe serum, liver and brain were
assayed. The results showed that the antioxidant effects of yellow-margined box turtle muscle polypeptides were positively correlated with the
increased dosages. Compared with model control group, yellow-margined box turtle muscle polypeptides could significantly increase SOD
activity by 41.71% and reduce MDA level by 28.80% in the serum (p < 0.01). An obvious increase of T-AOC adivity by 31.08% in the serum
and SOD activity by 22.08% inthe brain was ako observed (p < 0.05). M eanwhile, the activity of GSH-Px in the serum and liver exhibited an
obvious increase by 22.94% and 14.53% (p < 0.05). Furthermore, the content of MDA in the brain and liver revealed a reducing trend by
22.03% and 11.83% (p < 0.05), respectively. Therefore, the yellow-margined box turtle muscle polypeptides showed obvious antioxidant
activities in vivo, and they would have a great prospect for deep development and comprehensive utilization.
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TBHQ (RFT X2 Wy %5, HAREABIFHTE
TEPE, (BB TEAT M ERAAEBERfEE, A
DA &L (PR f R A, PRI R L A8 =
R RARPUAAFNE T2 BNA I EEALL,

Y&t (Cistoclemmys flavomarginata) J& T2
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FXIT SR S 4 R B ARIER, 2R
JEIE M ARBN 2. BhAbh, ML 2 R R K 77
Y, WA AREAEE AL R TE o TR R B %
&l SRR A E E TR L.

UMW SR, G G ZIRTE 7 Ak oA
th &R R A B, BAE A b, DPPH H
HHEE . UL S IERR AT JOL IR T AR B 2%
S p A NI AT SRR ey D AR RS I S
PrAMIEE, BAREE MRS RO, BRI
BRI EAE BT SR A RN I AR
R ik — bR G A 2R WA LRI S
FE 15 e R H P AL AR FEIh RS, ASC@E s
ot HAAk APt ETEM TR, BENS R G R
TR DRI R R T DhRe PR Er i B Ik .

1 MREREE

11 Ak A

RIS : Specific pathogen free (SPF) 2% 1
P ERR/NER 60 R, TEES, HEME, AR (2042)
o, T 2RI BEA R AR AR, A6k
iE%5: SCXK (fig) 2011-002.
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MR & BPUEILRE (T-A0C) W& BELY
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MR, P SO ) TR TUPT <
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CT15RT & ElEA R B O, HERFEAMAL
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1.3 RIF =%

131 4% &0 5K &

SESG = I R, FPR M EgYE pH {H 8.0,
AR E 55 °C. iR (E/S) 3.0%. KR L 1.5:20
g/mL. BT IE] 3-h ) 2 A% S A s
BEJ, FHEL B2 T2 (MWCO) N 1000 u FEaJE IE il
FEIRREAT 772, WSy /N T 1000 ) 22 Bk B
FHRUR TR TRl 7, e o
1.3.2 #hdhehha R AR 5

B BN IR 18~22 'C, HROGHR. R
EEMANR 60 X, @RS 1 EE, BN 6
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W55, EHREFIYUK . 15X TR R RS a4
A 0.2 mL FIZE LK s UK FE P XHRE 2H 44 50 mg/(kg )
MFEEE: EEEAZKAAIK. B mflEHS
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AFRERK, BT, R 10%M 1. & T
F) 2] SEBORTE TN VAR B0 AL (4 COH, L 3000 r/min
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1.3.4 AAEARa9 N 2

Mg HHSFRZHZAH MDA & &, T-AOC /K
V-, SOD §i5 /3 1 GSH-Px i 1451 % m sl @R B4 T
FERF TR A= R & A T, AR ES A
TS A
135 &amaZhne

K FH 25 5 s W v e ) R A A

1.4 #4840 2 fo it

WRIGHE L xas 2R, KA SPSS 19.0 # k4T
TSRO, R R ZE A RN 2 B LR 4 I ¥
R, ZRRENMIKIAP<0.05, BRE KN
4 p<0.01.

2 GRS

2.1 NER AT A FRE

TS HAER N RSN ARAERA T 63 AT
MG, RILEE XA/ RAE KR, BRGFM
TEIREFE): TBRAO IR AN BRI 5 D-F306E 2 ),
BRAGT, FEIERE, 1730R%, A EY), ARl
FHREJ8 D, WD R IR . HES AN WS
ICs ey SRR AIVLTRRH s HEZH /)N B PR A
B145 B)AS [FIRE L S
2.2 H% &A% ot/ RIES 18 50y o

JIFE S PR e S A ) AR TR RS AN B A 9
ARt OUB. SR/ BRI o T RN I S 2% 4R R
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Table 1 Effect of polypeptides on organ indexes of mice

D

RE 25 45 5%
21 7
s i % L
JEF AT 0.5420.13 5.6940.55 0.5620.08 1.3040.17
AR 0.4240.14 4.7020.35%0.3520.05%1.2640.11

WUIk fa b3R8 48 0.5620.15 5.5620.18° 0.4940.11 1.3140.20

2! 0.4840.09 5.1440.48 0.4140.16 1.2940.09
Lk ! 0.4640.10 5.2840.70 0.44#0.13 1.3140.19
B lE 0.5140.12 5.60+0.41" 0.510.15 1.3320.22

i1 a5 B AIRAARILA R E F( < 005); b-5Hk
AxEE B 2 E R (p<005).
ik 1Tl 7E 6 MR, MEXRALNR
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Oy JH AN () AERR B ECER I SR 1K, IR EH D-
e FLREAR AL AR T o AN AR S S 2 kX
D-F-FLBE 51 2 /)N BRIk 2% 1 B 1 ke B RIFZ RS 9 42
2, HERERR. SHMPOME P SEEES
THEEREN (p>0.05), T ARG HE ZH /)N BRUFFANBE A0 2%
RS IEEX IR AL AR R E M 2R (p<0.05),
I3 R FE 17.400640 37.50%. Ak, mELL /N
PR ECS AR IR AU L, T 19.15%, HZE iR
(p<0.05), FKIH—EFI R EE G A 2K AR E "
ZIN BT JHE U T B

23 HEEALPOTNRER BT

R 2 REEBLZHR N RIERENFMN
Table 2 Effect of polypeptideson body weight of mice

wIREl(gR) wEE
% 1d %21d % 424d 1%

28 7]

AEF AL 20,.1941.35 31.71+2.10 37.13#1.96 83.90
AL 20,0941.82 26.98+1.96% 30.9742.29" 54.16
WUIk e b 3 F8 20 20,430,950 30.9042.22° 35.8942.42° 75.67

(Pl 2! 20.17#+1.36 27.70#1.91 33.35+1.15 65.34
iidip il 20.26+1.04 28.52+1.84 34.04%2.34 68.02
=72 28 20.214+1.29 29.8942.19 35.11+1.77° 73.73

R AL EF AR AN MR FE £ 5% (p<0.0D); a-b
EF AR AL BE M EF (p<0.05); b-5AE 3 L 4e 1
HEEMNERF (p<005),

FHER 2 T, 300 A& 2/ AT A4 i B A A
], SRR EEZER (p20.05); AT ANHE KL EE
S, BN R Y K R AR R R, RIS
SEORT, BRI/ N BRI A KB R THE 5 4,
TR THE ZH /N R 440053 B T B 16.59%, Ml @35 /T IE
HXTHRZE (p<0.01), WUBKFHYERTHEZH. il 55
RIS IR ZH /N R B 22 ) 3% (p<0.05), Z3Jil 4
15.89%#11 13.37% . ‘SATAGARE AHEL AL, WUBKEH MG
AR w2 B T ) B E A0 R
75.67%-. 65.34%-. 68.02%F11 73.73%, s iE 4
()35 FEAANA) 54.16%. HHIL AL, B2k E 2 IREE(E
it D-PINEBOT A M 2/ R B, Hoiml
20 1 RN 5 UKEH xS REZH AR

24 EZEEL M /DRAE BT AL o 4

2% MDA 4 &t %

P (MDA) 2% 8 ik AL AR B L B 1
J A R S A IR e A AR 2, AT LR A A
Joet AL AR L. MDA B i g Jotied S A i 8 22
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Table 3 Effect of polypeptideson MDAcontent in serum, liver
and brain of mice

MDA 4%
28 7 A i/ kel fratn g/
(nmol/mL) (nmol/mgprot) (nmol/mg prot)

EFAEL 7.8841.13  3.4540.44 4.8940.64
AR 14.1320.84%  4.6320.52° 6.2340.29%
LIk e b 3t B840 10.0640.708  3.87+0.46° 5.4340.41°
KR Z4 12844122 4424035 6.1040.47
PRIEE 12.0240.93°  4.1430.24 5.8740.12
HFEM 108241425 3.6120.41° 5.49+40.29°

E:ABEFA AL AR BEHE F (p<0.01);B. 5
ARt REF M E F (p<001); b. H5AEAITB A
e H BEMEEF (p<005).

K 3 AT, SIEHEX R4, AR B
RIS, FHHZRINZH 20 MDA & = B 23, 7
WITHE 79.31%. 34.20%F1 27.40%, HIJHH B %
5 (p<0.01), B3R PHEBEL T, AR R 3
G2 IR PR IS FFHZFINZHE + MDA
oE, HEANEXR. SEABAMLE, hiEd
MiEH MDA & EIHK 14.93% (p<0.05), @&l
A RIVLBRRH P HRZH 7 MDA & i PRI
23.43%f1 28.80% (p<0.01), R HFAH 2. X-THF
MMM LR, & 7 S AUYLIR BE 0T HEZEL
MDA & B AR T BIAD6 B, o U050 T
F% 22.03%F1 16.41%, Wiz 2353507 % 11.88%F1
12.84%, H¥ZEREZE (p<0.05).

25 BEEHEE LM/ AR, AT AR A

21 T-AOC K%

BB AZR T SE G RE T (1) 955 18 B R A7
TEE VIR, SPUEILEE JI(T-AOC) K T2 LAk
PUAARE JIRL SRV, B /KPS FEER AN AARE (4
BT RE ) A T B

R A TR, AN HRZE /N I 2 A 2H
2 T-AOC /K- P RACT IEHXT L, 730 T B
25.09%. 15.93%F119.35%, HIZEREZE (p<0.05),
e ARG HE ZH /)N B Y IR 8L ST AT s il
W WG EAEIE. B B L EAUKPH M i
/N BRI AT ZHZURN ZH 2 T-AOC 7K P2 i T4

RUGTIRAL, 2 BTk 7.71~31.08% . 3.42~13.53% Al
3.43~18.35%, H T-AOC /KV-5G a2 kg2
AR E R ARG R B, MEEa2 kg%t
D- AR SV RN LA BT AL Re
* 4 BEERZM MR IUE . AR LKA LAH T-A0C 7KF
HIFZ 0
Table 4 Effect of polypeptideson T-AOC activity in serum,

liver and brain of mice

T-AOC K-
4.5 g/ 4822 fisi 4822

(U/mL)  /(U/mgprot) ~/(U/mgprot)

IE xR 5.5440.87 8.3540.39 .6.1540.77
AT 41540.22° 7.0230.46°  4.9640.51°
WUk fatesd BB 20 5.2630.46° 7.8240.95 5.8740.57°
&7 & 40 4472061 | 7.2640.78° 5.1340.24
Gk 4824045/ 7.53#0.96  5.3220.35
HfEa 5.4420.64° 7972077  57120.17

E: a-HEFATREAsL A 2F M E F (p<0.05); b-5AE
A st MR At A R F M £ - (p<0.05),

2,6 HHE RS M/ R E. AT 4R e 4

#14 SOD & Ay 1y %

AL (SOD) JEAFAE T4H M -4t
FALEE, R NTERRE i AE 25, SOD set—
VRIS FR i A BT 7 E i, AR A B B T R
LR Ho A1 O2, fRAPAPR G2 0000, e LIARR AL
A -H A EZ R, EREE SRS,
RAE B Do PR A VIR R 2,
& 5 AGERLMT/NRIDE . FHELFIRNE L S0D 7518

A1)
Table 5 Effect of polypeptideson SOD activity in serum, liver

and brain of mice

SOD &7
287 sk FF 4842 Fii .42
/(U/mL) /(U/mgprot) /(U/mgprot)
EFARA 207.5342540 81.22#13.65 122.43#17.56

AR 126.1243.81° 65.6849.95 94.34412.45°
WUk P34 820 189.10419.06% 79.7143.59  111.58+9.93
%k ! 133.6244.41 67.3448.37  97.8345.04
Ll ! 152.4248.20° 79.4947.84 104.21+12.81

178.72+13.92% 77.2545.89 115.1745.61°

E: A-5EFE SR AL REEE EZF (p<O.0D; a-5
SRR AL 2 F 4 £ F (p<0.05); B-5AEAIATEE 40 Lk
AMEFMHEF (p<0.01); b-HHAI TR AN LA TEME 7

BN e
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(p<0.05).

HE 5 ATA, SIEEXRRAAE, AR B
SR 5 AN 4121 7R SOD i% 1B BREMK, 433 T P&
39.23% 411 22.94%, ZE5 73 A R 2 7KP- AL K1
(p<0.01 A1 p<0.05), HPLIXFHILG 15 KA — g i
[ RS 45/NRVE S D-RAWE G, Pk EdE
(1] OH. Oz ~ M0 %5 H HiZE, FffifA 4 SOD & /1k%
8o UMK AR Xof HE 2ELRN e R B /N BRI ) SOD 7
JISHASTHRAAR LG, 73 e 49.94% 1 41.71%,
HI R B #R (p<0.01). T /MR AT4L 24 SOD
6 71, S 23 SR IR B R AN B3 (p>0.05),
{H SOD /1 ¥R [AIFE FE bl s TR R 4. et T
/NN ZA SOD 1% 77, it 2 3w T )
HEZH 22.08% (p<0.05), H AR T UK BH 0t i
W, A5 IEFNRAE, WZERAEE (p>0.05),
KGO ZITIKE D2 FUE 0T S 25
RN 414 SOD i R — e rIE .

27 EZEEL M /NRAE. AT AR 4

4 d GSH-Px 7% 77ty % 1]

A H O A (GSH-PX) SR —Fi
F TR HIEEER,  REISERA FHOE A
YA, BE A A B 5 US R, AIT Xt 24
Hi 2t b e FeTh e se SRR fry R RT, Ham i I
AN WA SR AL RE T 2R 2,
* 6 REGE B/ NR ME AFE LR INLE LR GSH-Px
Al AL

Table 6 Effect of polypeptides on GSH-Px activity in serum,

liver and brain of mice

GSH-Px i& 7
28 7] o iE B 2847 v 40 432
/(U/mL) /(U/mgprot) /(U/mgprot)
EFATRA. 127.0928.09' 162.3744.58 61.81+4.19
A 90.41414.42" 138.18+13.88% 52.2741.13°

MUK a bt B 28 116.60+13.23° 155.1629.55 59.22-+1.64°
J

K F] = 48 01.9347.96 142.9547.02 55.1945.19
il 05.6345.52  149.0348.99 59.81+1.91°
SR EA 111.15+411.20° 158.26411.94° 57.9446.13

EASEFARBAAL AR EERE F (p<0.01);a 5
EFARBEALA 2E M £EF (p<0.05); b. HELAI AT AR
e 2% M £ 5 (p<0.05).

HHEE 6 I A, SRR RAHAHEL, AT HEZH /)N
BTG GSH-Px 1% ) £ £4IL 28.86% (p<0.01),
T AR AR HRZH /)N BRUHFH 2R ZH 239 GSH-Px 15714y
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B FF% 14.90%F1 15.43%, HIJEEKT IEH XA
(p<0.05), FRRRIERN ). S5HR R A LLEL,
JULTUR I %o 2 s 7 B 2 A Y 3 A v /0N BRI
GSH-Px ¥ /) (p<0.05), 437l b T 28.97%F1 22.94% .
XFTHFHZRA GSH-Px 177, il 4 2 TR A
XTREZH 14.53% (p<0.05), HACR b = T WU BE X
HRH, 5EFRAE, ZRAERE (p>0.05). X
TR GSH-Px iif /), & EAZKE. F. &
2 R LK BRI X 20 GSH-Px 3 8 vy T 45780 o
HRAH, RIAELG G2 D-2- FUREE @t i
/N ZH 2 GSH-Px AKEITRE A — e (et .

3 g

75 6 MRIGH CEFE X, BT HRA, DK
FHMEST A, s SR PR A A Py miEAD
AR RRZH I A I B R B0 el WIDER BRI AR
BRI s B REAR VR I - 2 SR 2 2
MDA & & % &1 1fii T"AOC 7KF-.SOD i /1 F1 GSH-Px
RIS, PR IE R T . MG S IR
X VBRI PRI 2R T-AOC /K*F-. SOD
i /11 GSH-Px ¥ 71 B g =i, % MDA &
S FE A B IEEE, HhE R S msE
LG ERE FAHKC R, SRR, ME&afh
Z KR i m D-F IR SO S AU/ Bt
AAbfets, B HERENHEEEER.
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