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ARRAZ(FH.F ALH 55 4 500,250,125 mg- (kg-d) )WL EFH T DR, +HH A Koo IE AT IE LM IE &
BREFS &, S R R s BE T BE R BE Ao B RE B ¥4 B4 4R A (total antioxidant capacity, T-AOC) | it &4 &8s
(catalase,CAT) | & =% ( malondialdehyde , MDA ) | #2 £ Y 4 3% {1 B ( superoxide dismutase,SOD) . A Bt H Ak it B AL # B
( glutathione peroxidase, GSH-Px) #3547 TALIE 0L, &R K. 55 G ark, A 200y FF ML 35 £ M2 IR 35 3 A= B Ik
FBHBETHE(P<0.05), oiffo R IE 2204+ 69 T-AOC.SOD GSH-Px CAT ) 8 ¥ %1% (P <0.05) ,MDA 4% & %
FZ(P<0.05), 3L ZE D KBERMAE RS, SEAEML, SHZTHGIFIEIEE IR A A TREHREE TS
(P <0.05) , o ik Fo 2t 2 7 45 T-AOC. .SOD .GSH—Px.CAT 3 4 2 %4 % (P <0.05) , MDA 4% 2 % K% (P <0.05) .
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Abstract: In order to study the effect of anthocyanin from the Chinese dwarf cherry ‘ Nongda No 4’ on the protection of aging

mouse, a mouse model of aging was established by subcutaneously injecting D—galactose in the neck and back,and the aging

mice were gavaged with different doses(500,250,125 mg- (kg-d) ") of anthocyanins.The heart, liver, spleen, lung and kidney

indexes and the contents of malondialdehyde( MDA ) and the activities of total antioxidant capacity( T-AOC) , catalase( CAT) ,

superoxide dismutase( SOD ), glutathione peroxidase ( GSH—Px) in the heart, liver, spleen, kidney and serum of mice were

assessed.The results showed that compared with the control group, the liver, spleen and kidney indexes of mice in the model

group decreased significantly (P < 0.05),T-AOC, SOD, GSH-Px, and CAT activities in the serum and organs decreased

significantly (P <0.05) ,and MDA content increased significantly ( P <0.05) , indicating successful construction of aging mice

model. Compared with the model group,the liver,spleen and kidney indexes and T-AOC,SOD,GSH-Px,and CAT activities in

the serum and organ tissues were increased significantly (P <0.05) and MDA content was decreased significantly ( P <0.05) of

mice in the high dose. Therefore, anthocyanins from the Chinese dwarf cherry ‘ Nongda No 4’ can effectively improve the

antioxidant ability and protection ability in mice.
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RRZE A0 T IRE M IR VL AR T NS
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RO . TEXTLIRRE b 2 AR g e &
W, Ak e X /N A B RV E A BT R
REZAE OR8N B PE I se 42, IRt AS
WIFEE LIS LD B RO 4 57 BRI S2 hy il i
AL, D22 AL S AL 15 /) BRASE AR, AR 5T R
ZEIRL AR O X =/ N BRI LR VE T, B A2 W RZE AR
SEAE A E A B 2407 T I & R SRS ARYE
1 #MRl57FE
1.1 #HRENEE

ICR HitE/NER 60 X {4FE 18~22 ¢ WY H LLTPHE
BER 2, B W) -GA8IE : SCXK () 2015-001 5 “ K 4
B RRZERSE R 2018 429 AWl KA EE =
TR 56 Fe M ; S P AL BE ST (total superoxide dismutase,
T-AOC) iR & i AL A ( catalase , CAT) 127 &
PN ¥ ( malondialdehyde , MDA ) X5 & . 8 &AL 4 B,
AL ( superoxide dismutase , SOD) 15| &5 . B H ki
E AL W B ( glutathione peroxidase, GSH — Px ) i 5
& WTEREEREY TR T B R
G & D-2RFE 4E2E R E(Vy) W T Solarbio 2
Hl oK ZEE A Hralil) =99% R EET R S 4k s
FIA R

JI224BC B, R H BT ARSI T 5
SB25-12D M EIE RNl TR Z A R BR
N FEHC-2518R SR RSO L0 R P AERE
HANESA PR H] s RE-2000B Jigh4 28 & 2% SHZ—111 7Y
PR BT R Bl aR AT ; Infinite F50
BRI  Tecan Austria Gmbh,

12 KWHE

1.2.1  fhEaEdls S A BARTIHR F 48 ¢ e R
4 5 BRZERSAB AT k™ o FRE— 2 H Ak 4
5 BRZRIR AL RAT S, 3 OB LE 125 (g/mL) i
ABFRITH ] 90% (pH = 2.0) £ B He, B8 7 412 1K
10 min, #77 ZJ3K 800 W, F 10000 x ¢ | E5.0» 30 min,
PEEL 2 R, AT BIEW SRR LA T S8
24.21 mg/100 g, HI$EULZE KM J5 18 AB-8 JfL
TR R B 2= A AN S S FH 280 K e 22 i 1 v o e, T
JHARR ST Eh 90% L BEBENI, 24 It H Wk T €6, P It
e, R BRI o BERRTRAE 40 C &1F Fheik7& R
VIR TR S RIS A 4 5 ML A,

1.22 et shy SR EST AL DI BE T4 Jr
BT

1.22.1 4Tk #FAT— A PR RS L 60 H
INERIEARCE BEL > 6 2H, F:2H 10 2, 435 25 2,
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PRI g 3R E(V) 41, A mt s P MR
1.2.2.2 S4BT BRaS AN, AT 4 e I
500 mg- (kg-d) ' HUFIE SIS B R S D2 FUBE, 1B
HHAR S 0.01 mL-g ™', 25 HLHIE STt p A= B R K,
ESHARUR 0.01 mL-g™" LS 30 d,

1223 252507k SEER, fe a1 m . F LS =
ZH 4% 500 250 (125 mg- (kg-d) ' 5 B AL G,
V, 20+ 20 mg- (kg-d) "' FIREBEE V,, 25 HAH AR
ZHPE A B ER K ARFC 0.01 mL-g ™' iELEREH
30 do EEGHAME], BrA /)N RS BR il #E B AR oK o

123 EEMAPIRE KREBE, WA /DMREEAR
2K 12 h, Z 5 IR BRI, Wr AL 8, 183 M 35 B
PN = I 1 R N L2 O 1 = e 2 ) = R S R TR s
AEPRER K45 10% HLHL )% .4 °C L3500 romin ™' B
> 10 min B 3§ W . LW M U503 ISR T
20 CARE#H" .

1.24 F/FRIE  ic%/D RARSERTIARE I m,, /MR
Wr i AbFE e , B GO JUE L JFF DR L IGLDE B E LB IE , vk 2
PRIL, FREE, i A m, , AR = H /N BRI 48 585
FEE 0 S AR DU R /S RO I L L BRI B DE DL
M¥E [ MDA [ T-AOC .SOD .CAT .GSH-Px,,
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1.3 HiEsE
Fn L x = SD Kok, 32 ] SPSS 16.0 #EAT HLIN R
Ji2E5r8r 5 LSD ZE AL

2 HR5HSMH
21 'RRXA4S KRERXLBEXNRE/NRBER
EE A )

FI2E 1 AT, 5 5 1 LA B, AR 2 I 4 R
IR 3R S U R R IR A 4L (P < 0.05)
G ASTIRZE A L, w25 ) F 2L A A A NI R
JUEAE 0t 25 o T RORIZA (P < 0.05) , vy X BRZH | v
Sk 1 FFF IS RV 5 ORI DY i s TR A2 (1
TE 88 225 (P > 0.05) o 45 2L 14 Lo JUE i 2501 i JUE 45
BOHT W25 (P >0.05) o BT, 46 (3 ) hk 2
Xt /N BRI 25 A 2653 4 DA
22 'RRXA4S RERIUGEXNRZ/IEMF
K R 2 s MDA 2 E R340

P 2 T AL, S5 s A L, AR A i R A5
i MDA 2 53 i 2 T1 5 (P < 0.05) o 54508 20 AH
PE, 452/ BU MDA 35k 35 45 AR ) 2 £ e, HG
IR AV 2L A U JFF T PR L2 B v 76 A5k 4 £
JUE AT, JHC A 45 L IE 2% (¥) MDA 35 dik e 4% 4L i 3
(1) MDA &5 kb 55 480780 2 AH LI AT W 35 22 52 (P <
0.05) . FFIEELL 5V, Xt BELHL I GE K 45 FDE 25 1) MDA
FA TR RS (P >005) o R AEE IR
il 5 AR /N UL B 45 U L MDA 5 8k
23 ‘R4S BERIUCEXNRZ/IEMF
K fE#E s T-AOC &R RN

FEE 3 AT AR A i 3 2 4% JUE % T— AOC 35 fik
BFAR T2 FLL(P <0.05) o SHRORALAEL, V, X1
LRI 770 5 2L 0 R 45 IE 2 T— AOC 35 fik L K v 51
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1 BRERKA S EEF XN FEAEERRE S0 (n =10)
Table 1  Effect of the anthocyanins from Chinese dwarf cherry ‘ Nongda No 4’ on organ indexes in mice(n =10)

2057 DEFEE(% ) JEREFE (% ) R E (% ) JififEFE £ (% ) B E(% )
= HAH 0.53 £0.05° 4.60 £0.50° 0.59 £0.16" 0.70 £0.11° 1.52 £0.06°
BRI 0.48 +0.09° 3.89 £0.12" 0.40 +0.06" 0.70 =0.09* 1.29 £0.21"

Vi X RRZE 0.47 +0.05° 4.08 £0.37" 0.42 +0.11" 0.61 =0.02° 1.38 £0.05"
(SRl 0.50 +0.10° 451 £0.03° 0.59 £0.13° 0.74 £0.12° 1.58 £0.14°
2 0.48 +0.01° 4.19 £0.32" 0.41 £0.07" 0.68 +0.09" 1.39 +0.14*
A 0.50 £0.05" 3.92 £0.39" 0.39 £0.10" 0.67 £0.08" 1.39 £0.16™

T SRR PR R R 22 5 B 3% (P <0.05) , 3% 2~ 6 Al
K2 ARK AT O XN XEASAZ0H MDA 5 & 9520 (n = 10)

Table 2 Effect of the anthocyanins from Chinese dwarf cherry ‘ Nongda No 4’ on MDA in serum and organ tissues of mice(n =10)

w51 IR MDiA] MDA (nmol -mg pro™")
(nmol-mL"") L IE JH JILIUE (=ilid
ZHA 10.565 £2.617" 72.098 +9.656" 67.382 £9.235 40.454 +2.339" 77.958 +4.016"
FETRIZ 16.01 +1.124° 89.323 +7.932* 82.826 £2.279" 49.351 +5.201" 90.609 +5.343"
Vi X iR 9.232 +0.724° 62.549 +12.403° 60.011 =4.584" 34.772 £7.038° 57.600 +8.067°
g i) 8.979 +0.687¢ 63.184 +4.743" 60.339 +7.617" 34.29 +2.802° 65.985 £7.747°
Hhl e 10.562 +1.753" 80.792 +3.718" 71.218 £5.196™ 44.608 +2.331" 77.694 +9.367"
R a2 11.786 +1.083" 93.488 +5.589* 77.790 +1.637" 45.073 £7.246™ 78.102 +4.193"

w3 OWE AR A4S RN KAERS T T-AOC & EHZ I (n =10)

Table 3  Effect of the anthocyanins from Chinese dwarf cherry ‘ Nongda No 4’ on T-AOC in serum and organ tissues of mice(n =10)

g5 1L T-AOC T-AOC(mmol-g pro™")

(mmol-mL™") OVIE HFIE R ik
ek 0.887 +0.022" 0.999 +0.232° 0.745 +0.055° 1.178 £0.167" 0.797 £0.104"
TEIRIZH 0.754 +0.045° 0.619 +0.164* 0.44 +0.036° 0.771 £0.081° 0.549 +0.117°

Vi XFHEZH 1.003 £0.081° 0.908 +0.126™ 1.008 £0.214° 1.615 +0.32° 1.188 +0.186°
A 0.930 +0.070* 1.09 +0.051° 2413 +0.273° 1.580 £0.082° 0.959 +0.113"
i 0.836 +0.129" 0.731 +0.128" 2.027 +0.198" 1.427 +0.255" 0.682 +0.064"
el 0.8458 +0.078" 0.430 =0.096" 1.472 £0.155° 0.801 +0.061° 0.501 +0.076"

A BREE AR A4S AEETEX N R KXES: SOD #EHERIR2ME (n = 10)

Table 4  Effect of the anthocyanins from Chinese dwarf cherry ‘ Nongda No 4’ on SOD in serum and organ tissues of mice(n =10)

SOD(U-mg pro™")

JTFREE

I

A

aw OD
(UrmL™") LI

=Kl 95.849 +4.197° 292.199 +9.799"

HEAIZH 79.937 +2.406° 201.438 £2.061°
VX 88.65 £2.522" 269.695 +12.742"
[l 91.271 +1.533" 285.591 +15.001*
i 81.414 +4.557° 198.324 +14.242¢
il 73.687 +3.162* 204.039 +3.664°

182.509 + 11.906*
141.422 +7.053°¢
156.467 +13.836"
182.452 +6.049°
148.084 +7.768"™
140.023 +3.001°

174.864 +8.936"
110.166 +8.479"
152.152 +19.663"
153.933 +5.764"
135.003 +12.951°
142.871 +6.147"

186.595 +13.211"
134.753 +11.419"
213.703 +10.184"
178.389 +11.354"
157.474 +6.349°
142314 +10.833

S 2H A O ORI RS 25 B 3 v AL AL A (P < 0.05)
EFIE AT HER T-AOC &8 BF T V, SR
(P <0.05) , ML 0 IE JRPERS T- AOC & 56 W 3
2257 (P >0.05) 'L T-AOC & & i F LT V. %
M (P <0.05), R, IEOFEFEAHRERERS
SN EULTE M A5 IE R 2 40P ) T-AOC &,
24 'RRAS RERIHEHFNRTZ/NRMF
K HEgg SOD iE /)2

3% 4 50, 525 (4 AR b, A5 780 21 i 355 A 45 Ak
7% SOD 1 MEI W KRR (P <0.05) . SEIRIZHAH L,
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Ve X R ZE 7 ) i 2 A LS AR U R LA R e ) e 2
F AU T , AU L DU £ SOD 1 34 88 35 85
TR (P <0.05) o 7570 4k 2 HFHE (19 SOD 1 1
FiGT Ve XYL (P <0.05) o BEWT, 4661 8 57
21 fil 4 354 1o 5 /0N BRI R 45 2 4 4L £y SOD
e
25 ‘R4S BMERIEBEXNTZ/IEMF
K Regh CAT i& MR R0

22 5 AL, 1525 P LA LL , ASE R A it 7 % 45
W CAT IE PR 28 T2 (141 (P <0.05) o L5 #EY
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KSOWE AR A4S AEEH RN XAEAR CAT S PER2IE (n = 10)

Table 5 Effect of the anthocyanins from Chinese dwarf cherry ‘ Nongda No 4’ on CAT in serum and organ tissues of mice(n =10)

T 1L CAT CAT(U-mg pro™")
(U-mL™") L JH ik JI Ve 5 i

ZHA 13.006 +1.374* 386.773 +14.194™  1830.155 £28.072°  602.471 +15.791" 629.6 +17.189"

HIRIZH 5.115 +1.477° 202.889 =17.045" 947.712 +17.210° 382.007 +16.888" 427.159 +19.868°
Vy X 9.68 +1.148" 371.983 +15.974" 1019.163 =21.128" 689.725 +15.311° 642.884 +21.204°
[iEp e 11.872 £2.292% 398.228 +15.635° 1823.755 +33.735" 568.866 +26.425° 650.851 +13.527°
i 8.275 +0.804 238.655 +13.531° 860.611 +24.135" 298.608 +10.548° 534.851 +23.276"
5 6.737 £2.062" 126.707 £5.714° 775.153 +18.368° 238.608 +15.022" 403.478 +15.269°

O MR AK 4 S FEETX/ BT XAEAF GSH-Px (& PERYFZNE (n = 10)

Table 6 Effect of the anthocyanins from Chinese dwarf cherry ‘Nongda No 4’ on GSH-Px in serum and organ tissues of mice(n =10)

1M17% GSH-Px

GSH-Px(U-mg pro™")

215 o -
(U-mL™) Lol JH I G (=3
EHA 380.808 +17.343" 1089.8 +41.765* 1987.949 +54.658" 1523.571 +20.49* 2091.954 £23.411°
FERIZH 258.262 +12.049* 456.49 +£3.296° 1579.586 +68.646" 1035.76 +44.838" 1270.144 +32.362*
VX E2H 299.961 +9.840° 700.659 +41.274" 1656.231 £86.239"  1048.267 £25.098°  1936.467 +45.499"
fR 7 2 340.931 +18.595" 639.171 +32.651° 1983.161 +80.525"  1233.884 +17.521"  1909.849 +21.791"
rhfl A 301.52 +21.613° 563.559 +37.401" 1889.095 £50.532" 1241933 £53.416"  1642.028 = 18.909°
A5 £ 2 294.179 +13.968° 532.825 +26.657° 1613.087 +63.857" 861.523 +32.78" 1260.174 +34.858"
ZHAH B, Vi X B ZH 0 v 50 ek 2H 0 9 A0 A5 B RS DL A 525 AR B, /N B IR R 2H 2150 0% R i iE i

FERLL I3 O E BT CAT 36 P i 3% i TR 4
(P <0.05), mledl .ol JHEIE CAT WGB3 T
V. FIHE (P <0.05) . BEBH, #6661 w77 i 4H 68 il 3
Pt v o 2 /N LI S A IERR L2 ) CAT 3544
26 ‘RRKA4AS MERIHBHENTZ/NMRMFE
K REgE s GSH-Px iR =M

FH ¢ 6 AT, 525 P2 A B, 4580 2 i 355 4%
# GSH-Px i§ HEH B EFAE A (P <005), 5
AR ZH A B, 75 50 e 2 R b ) A I 3 RN A5 IR A LA
T Vi Xof BEZH 09 L3 o0 IE L B AE GSH - Px 33 14 18 3%
BRI (P <0.05), 5 V, XA, &7l
ZH MV AP E . I IFE GSH-Px 3G R ZFE I E (P <
0.05) . VaEA , FEAo 1 7R i 20 AR i 3 v o /D L
I35 M 45 WEAS 22 b i) GSH-Px 3i 14,
3 iTig

SRS R A D — 2 UM S i S Ak 4 457 A5 7R
By gy e e PUBE B R AL R, 18 U
L EEE , MEFR R AR R Py, S 3040 A i i, 51 A2 3
FEHEFR A ) 5T 0 P A LA G s 7 R AR A5
PG R e L A O B o A
B B LR S sh ) TS A S g B, A
{8, T B2 5 ma WL S An sh Qi aE 1 . A wF
FEAS Y, AR A M L, R R A D T B
FEEH W TR (P <0.05) , U B kK 4
SRRSO A IR AR SN I e
FIYEH o

MDA 25t &L=, A IR = Z AR,
MDA F5 fa B 22 2 MG > . Al g ah 4 fE v i =
BT D— 22U SO /N BB BTV H w5
38 2 R A ST D— 2 U e AR A5 IR ]

MDA 3 i, 26 0 s bl ol . 2 & 25 WS R,
A S D2 U, A 2 /)N BN AIAE#§ ) MDA
W T A (YL, FADUE BB T, AT
S 3 FER S D2 2L, e A5 AR R 2 1) I v
e HEASHT MDA ) B 2w Ta HAE (P <0.05) , 3%
I A Sy T . A BFsE R B, SoD
A REAR L AT e 7R D — 2 ZUME 3= A A0 1% 3 57 )
AT, A5 P4 UL 7 B2 45 WE#R SOD I 35 i T35 4
ZH (P <0.05) , th AT DL isd I 2= AR 0 it i pl Ty o

MDA 2 AR iR i E A = =2 —, K& =
PR T AR ] s s S0 AR R B A9 9 555 , R {IC MDA 2 B4R
B 5E By — A EAHLH Y . T— AOC {2 1A P il
HFNAERFE YA TR 24 . SOD X 480 9 25
F A B 3 B A T B, SR vk 2 iE Bt A A X
R, GSH-Px 1] LI#fk GSH if J5iad S by, &
1k [ S R A NE B A AR B . CAT ] A i
EAL EUE JF K A4y T4, T Rt | |

AWFIEAR Y, SRR H A L, 45 4H /) LY MDA
A AN TR A2 5 T [, 5 P B G 3R B 2 1% o0 I L FF
JUE A DA R e ) 2 0 L I A, RS A 4% 4H
ZRI MDA K 4% 40 I35 19 MDA ¥ g Gl 2422 7
(P <0.05) ;V, XF B8 21 i 77 & 48 0L 375 S 45 I #%
T—AOCH i 25 TR (P <0.05) 3V, XFIE4H &
FEZH IS M & NESS SOD i 2w TRIBIZH (P <
0.05) ; = 77 e 2 1 F 551 e 2 L 9 A 45 JUE 2% GSH - Px
W 2 TR TZH (P < 0.05) 5V, X J8 28 i ey 571 B 45 1l
Vi M A5 AR AN H FR) e H LY O VB CAT & 28 v
FARAIL (P <0.05) . ELIFEMFFRH.O, CBE AN +
TR BT IR B Y L
REAEEAF SR TN, BB A T
/N R A 25 A 21 20 SOD ,CAT .GSH-Px 1 ¥,
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A5, W i IR BT A fE, BH RIS B AR Ak B9 B SR
I By e A R ML PR AR RE ) R
EAL BT J1 45 08 BRALAS oo A3 35 8 5, DT (8] 42 5 L
PEIESRALAIE IR At SE B AL RE S IR /)N
4 £

ARG R FH D= 2 FUBH AL /D B AL 45 A 5L 7Y
HITT R, AT AR 4 5 BRI S A X 2 2/
SUERIPEFIBRTE A, A5 H S AR 4 57 IREESR LB
Tl RAREAR /N B 9 9 MDA B9 B 2R, 2 v 2H 2L R0
T-AOC,CAT . GSH-Px,SOD 75, ik 2 /Nl =%, I
JE SRR AR R E DI REAR Y., B 2577 1 B JT A
A SR FTEEE S EF o

&% 3k
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