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Abstract : The improvement effects of Kuding tea flavonoids extracts( KFE) on D—galactose induced aging in mice were studied
in this study. Aging moded mice induced by the D- galactose injection (120 mg/kg) were experimental subjects whose body
weight, organ index,serum and tissue index were evaluating indicators. Experiment kit and RT-PCR detection methods were
used for determination the effects of KFE (50 and 100 mg/kg) on serum and tissue of aging mice ,the anti—aging effects of KFE
were comprehensive investigated. The experiment results showed that KFE could significantly (p <0.05) improve the weight loss,
thymus and brain organ index decreasing of mice by D — galactose treatment. KFE could raise total antioxidative capability
(T-AOC) level and reduce malondialdehyde ( MDA ) and nitric oxide ( NO ) levels, meanwhile KFE also increased enzyme

activity of superoxide dismutase( SOD) and glutathione peroxidase ( GSH-Px) in serum and hepatic tissue of aging mice. KFE
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also increased significantly (p <0.05) raise neuronal nitric oxide synthase (nNOS) , endothelial nitric oxide synthase ( eNOS) ,

manganese superoxide dismutase ( Mn — SOD ) , copper zinc superoxide dismutase ( Gu/Zn— SOD ), catalase ( CAT ) mRNA

expressions and reduce inducible nitric oxide synthase (iNOS) expression,and high concentration of KFE (100 mg/kg) showed

the better effects than the same concentration of vitamin C.
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AR /N BRI A TE 40 322 %) Bl A 3R C i
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Table 1  Primer sequence of RT-PCR experiment in this study
Gk izl
INOS #5147 :5'-GAA TAC CAG CCT GAT CCA TGG AA-3’
TWes14:5'-TCC TCC AGG AGG GTG TCC ACC GCA TG-3'
NOS US4 :5'-GGA GAG GCT GCA TGA CAT TG-3’
TS :5'-GGT AGA GCC ATA GTG GAA TGA C-3’
INOS B9 :5'-AGA GAG ATC GGG TTC ACA-3’
TS |#:5'-CAC AGA ACT GAG GG TAC A-3’
Mn—SOD EHF5 14 :5'-TTC AAT AAG GAG CAG GGA C-3’
T34 :5'-CAG TGT AAG GCT GAC GGT TT-3’
Cu/Zn—SOD Li#531#:5'-GAA GAG AGG CAT GTT GGA GA-3’
T35 4 :5'-CCA ATT ACA CCA CGA GCC AA-3’
CAT B4 .5~ AGA TAC TCC AAG GCG AAG GTG-3'
TS 14 :5' - AAA GCC ACG AGG GTC ACG AAC-3'
GAPDH 814 :5'-CGG AGT CAA CGG ATT TGG TC-3'

T4 :5'-AGC CTT CTC CAT GGT CGT GA-3’

OB/ EE 1 h 50508 (4 C,
4000 r/min, 15 min) J5 B I 2 13 , #2055 & Ui B 45
M52 /N B TE o T— AOC . SOD Il GSH—Px (14 46 o
BN B A ) B 10% 19 2 3K )5 125 0 43 525 (4 °C,
4000 r/min, 15 min) , B_E 7 W $22 3855 A 156 B 35 00 <2
A4 T-AOC NO F1 MDA 7K~
1.2.5  IiF FUHREZEZE SOD Fil GSH—Px i Pl i
i 1.2.4 (07 A/ BUIL WS AR50 3, 4R e 4%
270 10 B AU A2 13 A JH2H 2 SOD it GSH—-Px
s e S
1.2.6  RT-PCR MEAFH L mRNA £k BUh
FRA T Z157 9% FH RNAzol $2 HUH2H 21 1% 50 RNA SR
JE B4/ BUITLH L9 350 RNA RS 1 g/ pl.
02 L AR S 09 5 RNA $E B , 78 HoP Rk vom A
1 L% OligodT18 .RNase .dNTP MLV JiF#1 10 pL [
5 x Buffer, 7£ 37 °C 120 min,99 °C 4 min,4 °C 3 min
AT A cDNA, SRS LA 5% 55— TR 4 6T S Lk
P38 nNOS | eNOS , iNOS . Mn — SOD . Gu/Zn — SOD I
CAT 9 mRNA FE ik (F 1), [EBF L3 5 5 A
(GAPDH) /£ N = B HE R FE 45 R AT P 3 . &5
FHE IR 2 BE R (1% e %) Uk Rz #r PCR P34 =
Y1, 3 Imagel .44 BAFDEAT 2 000 .
1.3 #HEH5IT

Xop A /N BRI 9 R0 2H 20 e S5 50 30 AT — P
A7 55 S WO ME, SR 5 T SAS 9.1 SRt
one—way ANOVA J7 4317 & A PR AE p <0.05 7K F
IAHERGEGRERER,
2 HFRE5HH
21 EFTEHMREYNEE

T IS [R e B ST T AR UEUE Y OD {8, £l ARt
2 Y =0.0012X-0.001 ( R* =0.9936) , 4k J5 i+ 215
H 7 T ASE2 B v 25 TR 4 o 1) 26 BE S 43.4% , A B
ZWFGE R , B I HE B 28 i K FLA g W ) S 3R A
B4 B T TR B A o B RS R R, AR
UM B I 322 A R T A R B TR S 5T,

22 ETFAMRRY/NRERELZ WM

AR B, /N AEE S D— 2k LB S 2297 H B
PRGN N, T 2 5% 22 6TE IF I AR IO S5 A 1L
3 S AT I B A A B i L PR,
GIE RS A B, R R X IR 2 DN B T R LK T [
(p <0.05) , & B s T 5 D—F- LA AT (/)N Bl AR ik
R s 5 R BRI BRUR L, 7 T 24 2 42 B0 Ak
HRALRNLEE R C Ak BT/ LA TCRE B35 (p < 0.05)
FHieG , AW TS B AN G 2 ) AT AR A D Z L
3 B /N BUA i R

40 -
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Fig.1 ~ Changes of body weight of mice

in each group during the experiment(n =10)
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®2 FU/NEAEIER(n=10)
Table 2 Organ indexes of mice in each group(n =10)

. ik i EEER
20 51

(&/kg) (g’kg)
IEH 4 2.31 £0.22° 18.03 = 1.21°
TN IR 1.66 £0.17°¢ 14.38 +0.72¢
derEFE CHERH 1.95 £0.14° 1576 +1.14%
TR EESH 183 <0.11° 15.03 +.076°
WT R ERESH 210 £0.18" 16.88 +1.03"

TE: RS R NG FRER R 22 5 B3 (p <0.05) , K 3~ K 8 Al

24 ETZEMRERY/MRIMFMAFAER
T-AOC NO MDA 7Kk 1y 20

T-AOC JEPEHr Pt A L RE /1 i F Z 4545, A1k
P LR S A o i e U > — R
LA T— AOC /K S AT ke 31 ek 28 56 & i /E ™ . —
FALELENUAR N BA 20 A/, NO AT L4EH;
RPN B4, S ML & 2R AL I3 INE, NO g it
PR LA T . MDA [RIAE VRO HLASZ 4
AT B Y 5T, 155 7K1 MDA 3 EolL A RS BT
AR i ER 3 RIER 4 mT A, 5 Xk B /) BUAH
bl , 58 28 X6 1 2 /) BRI 37 0T R 4 4 rb i bt AL RE
F1(T-AOC) & EFEAL (p <0.05) , 1 NO F1 MDA &
HER T (p <0.05) , FE W s 1 5 D— 2 FUAE 15 1l
T/NBHUE S LG, 5 5 X B4 /N AR L,
T R 4R ) A B /S BRI R IDE 2H 40 st
FALRE S (T-AOC) 3% T+ (p < 0.05) , 1iii NO Al
MDA & & i 3 &K (p < 0.05), 3 B # 12 50 A
100 mg/ kg T 25 SRR B RE 0% 0 3% ok 3% D-F 3L
W % B A5
25 ETZXEMERY /MR FMAFAER
SOD #1 GSH-Px & i& By 201

SOD il GSH - Px J& LA 5 2 iy Hi SR AL il , 12 755
B 9 SOD F1 GSH—Px [ifg i J7 0] LIA %% it 40 i 48
A7 bz, 5 M 6 Al 5 xF HE4 /)N Bl

Thonrwe

FH L, 2 2 X BRZH /)N BRI V& A0 I BE 2H 2R o SOD o
GSH- Px {f JJ i 25 F#AIK (p < 0.05) , 3 W] Jias v 55
D—2EZLBEREUS KRG/ N BVLIADTSEALRE T . S x)
HRZH /N BUAH LG, 35 T 2% e TR B2 B Ak B2 /)N BRI T
FUFFAEZE40 SOD K% GSH—Px 1% J3 52 % 715 (p <
0.05) , ZRAAFEME 50 F1 100 mg/ kg 7 T 255 75 1R $2& B4
AEME 5 05 DB Eos &/ NPT AL RE T .
%5 JNEUMLTEH SOD F1 GSH-Px A% F7(n =10)
Table 5 The enzyme activities of SOD
and GSH-Px in serum of mice(n =10)

il SOD GSH-Px
(U/mL) (U/mL)
Xif 4L 226.37 £21.86" 154.48 +6.82°
EENTRA 13376 £12.37°  82.71 +4.98°
ALK CHEHA 168.09 +10.86° 122.83 £4.29°
TR S B 157.83 £13.27°  109.27 +4.07°
T MR R 4 189.76 £ 18.83"  137.20 +£5.58"

F 6 JNEFFAET SOD FI GSH-Px g% /1(n =10)
Table 6 The enzyme activities of SOD
and GSH-Px in liver of mice(n =10)

" SOD GSH-Px
20 51|

(U/mg prot) (U/mg prot)
IEH 4 90.88 £6.81"  138.39 +6.62°
TENT R 33.82 £3.62°  87.38 £4.78°
#iRCHEHU 68.33 +5.08°  108.22 +5.32°
ETIOEE R EREE 4 4623 £4.28° 9430 +4.71°
T REMEREREH 7821 £532"  117.07 +5.18"

2.6 BT FHEERE Y /R BT BE & nNOS,
eNOS #0 iINOS mRNA 3R iE /220

rh R 2 Fnse 7 BT, S50 RE 4 /N BRUAE L, 3 X
B L AT I 2 27 vp Ao 22 B — SR AL 0 A T (nNOS) FiT Py
S A—S AL A G T (eNOS) 1) mRNA 3R 357K P . 3
B (p < 0.05) , 1M % 5 1 — S AL & A T (iINOS) 1Y
mRNA FiE /K 25 (p <0.05) , F IR P 4

3 /PEUMEH T-AOC NO Fil MDA 7K (n=10)
Table 3 The levels of T-AOC,NO and MDA in serum of mice(n =10)

ZH 51| T-AOC(U/mL) NO( pmol/L) MDA ( nmol/ml.)
Xt R4 1521 £0.87" 28.87 £1.07° 8.08 +0.56°
TN IR 8.31 £0.42° 63.56 +1.31° 2228 £1.16"
e Z CHEBA 10.82 +0.42° 4535 +1.39° 14.92 +0.60°
T TR R I BV 1 4 9.48 +0.27° 51.08 +1.42" 17.33 £0.72"
T T A i Wk P A 12.41 £0.56" 35.68 +0.88" 12.28 +0.83¢

4 /PNEJFAEH T-AOC NO Fil MDA 7K (n=10)
Table 4 The levels of T-AOC,NO and MDA in liver of mice(n =10)

211 53] T-AOC(U/mg prot) NO( pmol/g prot) MDA ( nmol/mg prot )
EHH 4.68 £0.42° 422 +0.18° 3.21 £0.26°
XA 0.68 £0.15° 8.36 £0.43" 8.23 +0.48"
4R CHEBA 3.06 +0.32° 5.69 £0.25° 539 +0.30°
T AR B B A 2.27 £0.28° 6.28 +0.22" 6.48 £0.22"
T T A i vk P A 3.77 £0.35" 5.07 +0.21° 4.64 +0.36"
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nNOS eNOS Al iNOS Fy mRNA 53R YK 2 BB (n = 10)

Table 7 Semi—quantitative analysis of mRNA expression of nNOS,

eNOS and iNOS in liver tissue of mice in each group mice(n =10)

25 5 nNOS eNOS iNOS
EHH 4.18 £0.33" 279 £0.27° 0.02 £0.01°
TN R 1.00 £0.11° 1.00 +0.08° 1.00 £0.04"
e CHEBH 2.54 £0.26° 1.73 £0.14° 0.24 +0.08°
T 2 BTG ok B 4 1.98 +0.21° 1.30 £0.12° 0.52 £0.11"
T AR R A 3.39 £0.16" 1.94 £0.15" 0.15 £0.05°

#8 KA/NRIFHLH Mn-SOD Gu/Zn-SOD il CAT ) mRNA 3R LAY 8 & 4317 (n = 10)

Table 8 Semi-quantitative analysis of mRNA expressions levels of Mn—SOD,

Gu/Zn—S0D ,and CAT in liver tissue of mice in each group mice(n =10)

20 5 Mn-SOD Gu/Zn-SOD CAT
ER U 475 £0.31° 3.53£0.29° 6.00 £0.47°
AT IEA 1.00 +£0.10° 1.00 £0.07° 1.00 £0.08°
4 CHEBA 2.48 £0.38° 2.03 £0.25° 4.83 +0.33°
T 2R B R o BV 4 1.18 £0.19° 1.52 +0.18* 4.08 £0.37°
T T 2% T e ok B 2 3.66 £0.23" 278 £0.27" 5.80 £0.24"

D—2EFUHERE I8 %F /N RUITZH 20 iy — AL B S il 4
BN, 5 A ) R 2 /N BRURH L, 0 T B I R )
AbFRZH /N BRI 2H 25 b nNOS 1 eNOS [ mRNA 3
KK i 3 FHE (p <0.05) ,iNOS mRNA 3Rk 7K - i
FERFEAK (p <0.05) , FRHBAFEM 50 F1 100 mg/ kg 75T 2%
P U BE A AT ZH 41 P 19 nNOS | eNOS Fil iNOS 2
IRFET IE W /N B INOS TE¥EA S5 aY 2 i [a] Py mf
BRI NO, B BE NO 54 1 | 37 A 2o 0
TSR AR , 75 3 S AL 3, S SR ik — 2 SR T 5 2
iNOS 215 B SR 2 T SR 95 & I A 5 I I il =2 — , BE
SR R B NO S B S AR B . WFSE 2] nNOS
e DR R 8 /0N BRI R Y T T s g 3 v R ie 12 S fE
B3 nNOS Fl eNOS 47 J2 JLfith 28 i 19 20 8048 5%
Wit , 2 5 24 )OI A B A DERR , 388 o 91E 2% 58 ik
Fe2f S)CAZ I RER 3 S5 MR eNOS 25 11 Fi 26 15 14 Hh
BT i nNOS Fil eNOS 7 ML H B 48 1k 22 #37
Ja & T RE, IS PR A AY nNOS Fll eNOS & it
Bridrml a2 RS T A W AL T A
BRI /N BT ZH 2 INOS ik &4, 2 55 nNOS |
eNOS Fik & B LIA RN ZE w2 H i .

s BEE MPEERC ETAHEAY
AL AL (R IEAL Rk AL

nNOS

eNOS

iNOS

GAPDH

i

K2 A4/NRITFHA
F1INOS ) mRNA Fiki & (n=10)
Fig.2 mRNA expressions levels of nNOS,eNOS,

and iNOS in liver tissue of mice in each group(n =10)

nNOS ,eNOS

27 ETFEMBEWT/NRAFES Mn-SOD,
Gu/Zn-S0OD #0 CAT iy mRNA RiERIE2 MM
SOD F74E =Fh B4 , Mn—SOD . Gu/Zn—SOD Fl
EC-SOD, HL4& PN 9 Mn—SOD Fl Gu/Zn—SOD fg$: i
H SRR, SRIFYUARE R . CAT B SRR
A8 H SRR IS SR S D D RE L RE R S S AL X
R4 7 . IR 3 FiEe 8 T LIE Y, S5 %)
FELH/INRRAR L , 322 X BEZH AP ZH 27 F Min— SOD ,Gu/
Zn—SOD FI CAT (1) mRNA 33K 7K B ZF R (p <
0.05) , XS = E 4 D Lb e S BUNRIE &,
SR REZH /N R B, 35 T 4T R HR EC A B 2H /)N
EUIT I £ 410 vfr Mu — SOD , GU/Zn — SOD il CAT [
mRNA FkK 2T E (p <005) o SEIZE R R+
TSR P] 38 3 $E =LA N Mn—SOD Gu/Zn—SOD
CAT (& 5ol D—2ZUaxt/ Nl i S ik =%
ey FEE WEEC T AMANEH
NI HEE AL RIRIEAL R AL

Mn-SOD

Gu/Zn-SOD

CAT

GAPDH

i

K3 A 4U/NETFA ST Mn-SOD |
Gu/Zn-SOD F11 CAT ) mRNA Fik58EF (n=10)
Fig.3 mRNA expressions levels of Mn-SOD,Gu/Zn-SOD,

and CAT in liver tissue of mice in each group(n =10)
3 HKig

AWFTEiE I D -2 U S /) B AR A
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