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A4 F AL A EE(SOD. CAT. GSH-Px)7& 71(p<0.05). FIAT, #KE MOPP & feftdid, o, SAEFAFLE40F MDA K-F 2 %%
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Abstract: To investigate the effect of polypeptide from Moringaoleracea (MOPP) on the antioxidant capability of D-galactoseinduced
aging mice, the aging model was established by intraperitoneal injection of D-galactose (120 mg/kg) in mice. The model mice were divided into
normal group, D-galactose aging group, vitamin C group, MOPP low dose (10 mg/kg) and high dose (100mg/kg) group. After 6 weeks of
continuous administration, the serum level of total antioxidant capacity (T-AOC), superoxide dismutase (SOD), catalase (CAT), glutathione
peroxidase (GSH-Px), as well as malondiadehycle (MDA) in serum and main organs including brain, heart and liver were determined by
commercial assay kits. The mRNA expressions of Mn-SOD, Gu/Zn-SOD and CAT in liver were determined by qRT-PCR assay. Compared with
the aging group, MOPP treatment could significantly improve the serum levels of T-AOC (to 13.73~17.98 U/mL) and activity of
SOD(8.04~11.65 U/mg protein), CAT (4.56~6.45 U/mg protein) and GSH-Px (7.28~10.65 U/mg protein) in aging mice. MOPP treatment also
increase the activities of SOD, CAT and GSH-Px in main organs (brain, heart and liver) of aging mice (p<0.05). High dose of MOPP also
reduced the contents of MDA in the serum, brain, heart and liver revealed a reducing trend by 43.6%, 44.7%, 31.4% and 56.0% (p<0.05),
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respectively. In addition, MOPP treatment enhanced mRNA transcription of antioxidant factors (SOD, CAT, GSH-Px) in liver of aging mice.

The results of this work suggested that MOPP could significantly improve the antioxidant status of D-galactose-induced mice.
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BESE(1 L) RNases 0#57(1 pL) A 5xBuffer (10 pl)
WS cDNA. HU&E & cDNAQ2 pL)f gRT-PCR %
K9 Mn-SOD. Gu/Zn-SOD F CAT [l#ik/KF-. 1E
SNAR 220 pL) N AN R ES14)(10 pmol/L)
% 1 uL. 2xSYBR Premix Ex TaqII (10 pL). 50xROX
reference Dye (0.4 pL)FTK B A5 7K (5.6 uL), 787 12)
J& BT Quant Studio TM 6 Flex PCR {X HF#EAT [ o 3
1 52 N 448 95 °C 30's, 95 °C 25's, 55 °C 255, 72 °C
50 s, J£35~40 MEHR, 72 CLEM 5 min. FENIEH
cDNA FEASTATY 1 3 Ik, HL CtEI%L, RAITHE
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Table 1 Sequences of primers

Genes Forward primer

Reverse primer

Mn-SOD
Gu/Zn-SOD

GAPDH

5'-TTC AAT AAG GAG CAG GGA C-3'
5'-GAA GAG AGG CAT GTT GGA GA-3'
CAT 5'-AAA GCC ACG AGG GTCACG AAC-3'
5'-CGG AGT CAA CGG ATT TGG TC-3'

5'-CAG TGT AAG GCT GAC GGT TT-3'

5'-CCAATT ACA CCA CGA GCC AA-3'
5'-AGATAC TCC AAG GCG AAG GTG-3'

5'-AGC CTT CTC CAT GGT CGT GA-3'

1.9 ¥#EAES GZit o

AT, PrAsiniyES 3 K, GRUE
(means) A Z2(SD) &R . I3 Skin#idkiz H SPSS
20.0 STt REAT AR R T E i 5 Gt db
p<0.05 NEAGH %R
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Mk 2 iR, HARZHB T EEAREERN 354
g/100 g, MEIFERR SN 22.59 ¢/100 g. BHARZ ALK
W& SRR S M O T, AR L2024 B PR (Essential
amino acid, BAA)L S Z L 7 & (Total amino acid,
TAA)AE A 041, Fm T HFARARHZ(FAO) ST 7
A 4H 23 (WHO) [ #E 25 (1) 21 AR 2 55 R A5 2 b 1
(EAA/TAA=0.40)", ZIERRZH I EAA 5IEUAIE
FLR(Nonessential amino acid, NEAA)IJELAE A 0.69,
WAH T FAO/WHO FritE 1] LUAE(EAA/NEAA>0.6)
UbAb, BT REE 2 — PR U B 1 2 R (Lys)
N 125100 g, B THERYZE P& — BRI SRR I &R
RARMet) &8N 0.58 g/100 g. FREEFEIIR, B
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Table 2 The composition and levels of amino acids in MOPP

| R A 4%/(2/100 g)
& BA(Thr) 1.19
EH B (Met) 0.58
FteRB(le) 112
ARG IR BR HEPFE (Lys) 1.25
(EAA) YR 2B (Val) 1.45
2B (Phe) 1.48
ToRBR (Leu) 221
&, £ B4R (Trp)
AR B (Asp) 2.56
-2 B (Glu) 3.79
HRAF(Gly) 121
PEEEL(Cys) 0.08
AARAE LIRS B 2B (Arg) 0.56
(NEAA) £ R (Ser) 0.90
Jil 2 B4 (Pro) 1.30
AR (Ala) 1.83
B2 BA(Tyr) 0.58
20 2 B (His) 0.50
%R T(TAA) 22.59
EAA/TAA Hfd 0.41
EAA/NEAA A 0.69

E: R TAME, LMAIBL: Essential amino acid
(EAA), FEsLIREAILER: Nonessential amino acid (NEAA), E4&

LB Total amino acid (TAA).

22 BEAL KA D-$3UHE B /DR T E

A T oy B

AR Z o D-2f LB F B0/ UL TR
" 3 FRAZ RN D-FFUMERRERE R IUE P E L RE IR

Table 3 Effects of MOPP on serum antioxidant capability in D-galactose induced aging mice

TRRE IR G 3 For. SIEHIRAMLEL, =2
H/NERILE S T-AOC 7K1 B & [ 1i%(p<0.05). AN
FELRtRH, BRI ERURAT MR R AR SR
N RV S8 )i (reactive oxygen species; ROS)/KF,
J ROS XH4ufp s A <%, ROS fEMLIA P
EETISNPIHER, EATT LAE R hil oL R &
VEIARINRE, IR FE ROS BRL IR LIA N 1S 538
Bt G251 A, R ROS &5t
A R R AN TR R D PR P A S, A LA Y
A (MDA 4-32 5= T 47 (4-HNE) 55 8514 1 4
=i KA . MDA Al 4-HNE BEf# DNA. &
HRUR AR, S 3, A s AN 45
FIThRE, FHEEEI AR DNA SEYIRRA, R
PR S RS, e SRR I H S ok
FRUAPL T-AOC RENURBTHIE RITEAE J15R55 1
Higbre O, GrEgstEAARLL, MOPP T4l
/NG T-AOC /KA B &S, FHEAGIFE
X (p<0.05). HE7 R FE7E MOPP AEMSIETFTEE /N
MLiE T-AOC 7K°F-% 17.98+0.44 U/mL, AR/ LML
E T-AOC /K FHR-TF) 1.12 % GSH-Px ZHUEN 2
FELE ) — PP AL S F AL A D R I, SOD #
CAT 57E ROS (AR RE R IEEE/EH . BEZ
HHEH/ NS, H7 & MOPP 4P (100 mg/kg)iffig
Iy RN RUILE T SOD(1.82 %), CAT(1.63 1)
FT GSH-Px(2.12 £5)7KFo #P) MDA 55 0] [A]482 s ik
PR E HEX RGNS . 5 IR,
MOPP &7l S HILREFEALZ I /N RUIIE MDA 7K
(p<0.05). £ =775 MOPP(100 mg/kg) Kb FE Ji5 155 /N
BRI H MDA AR Bl B 220 A PR IR L) 43.6%
— S ARIE YA AR, AT RN AN
PEZN) 2 KA Y 2 K Re A 80 m b LA P A A
RANNENE, A T4 NS M A B T4
PAXSFT B SO 5% D-FFUBE TS K (%
iﬁfi[lngzlo

FR4a 5 T-AOC/(U/mL) SOD/(U/L) CAT/(U/L) GSH-Px/(U/L) ~ MDA/(nmol/L)
SEF TR 21.67+1.16° 15.44+0.91° 8.96+0.31° 15.60+1.02° 6.89+1.50¢
TR 11.310.93° 6.41+0.74° 3.9620.50° 5.01:0.54 18.81+2.81°
Ve £8(100 mg/kg) 16.03+0.72° 9.94+0.95° 6.07+0.51° 8.76+0.92° 13.16+0.93%
MOPP £ 2228(10 mg/kg) 13.7340.66° 8.04+0.35¢ 4.56+0.46° 7.28+0.91° 15.68+1.04
MOPP 4t 22£8(100 mg/kg) 17.98+0.44° 11.65£0.92° 6.45+0.71° 10.65+0.87° 10.6141.14°

A a~e ATFFERE ATAN £ R R E(p<0.05). FAR.
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Table 4 Effects of MOPP on brain antioxidant capability in D-galactose induced aging mice

KI20 %) SOD/(U/mg protein) CAT/(U/mg protein)  GSH-Px/(U/mg protein)  MDA/(nmol/mg protein)
TR 41.78+1.50° 19.09+1.37° 33.09+1.38" 8.20+1.78"
KR 14.40+0.85¢ 9.85+0.34¢ 16.60+1.08" 6.12:0.94°

Ve £8(100 mg/kg) 34.68+2.26" 17.67+0.98° 25.1140.73° 4.17+0.57>
MOPP 4k 32 48(10 mg/kg) 29.64+2.28° 11.93+1.07° 28.69+0.88° 4.91+0.60*
MOPP 432 £8(100 mg/kg) 39.1543.18° 15.34+0.60° 30.17+1.15° 3.39+0.31¢

<5 BARZRRX D-F A NEFREEEE /N L AEE LR R S AL RE SRS
Table 5 Effects of MOPP on cardiac antioxidant capability in D-galactose induced aging mice

K E4A 7| SOD/(U/mg protein) CAT/(U/mg protein)  GSH-Px /(U/mg protein) MDA/(nmol/mg protein)
A A RR R 8.24+0.83 5.05+0.34" 11.45+0.75" 1.56+0.34°
RHATRLAR 1.71+0.46° 2.22+0.45¢ 7.63+1.10° 727+1.35°
Ve 28(100 mg/kg) 3.64+0.84° 3.90+0.59° 8.18+1.74° 5.17+0.71%
MOPP 4:3240(10 mg/kg) 2.09+0.37° 2.94+0.50% 8.07+0.59° 5.04+0.65°
MOPP 4t 32£A(100 mg/kg) 4.50+1.01° 3.61+0.58" 8.53+1.33° 4.99+1.44°

6 FRARZRRR - PEFRRE /N AT AR A I E L RE DRI
Table 6 Effects of MOPP on hepatic antioxidant capability in D-galactose induced aging mice

S E2A A SOD/(U/mg protein) CAT/(U/mg protein) ~ GSH-Px/(U/mg protein) ~ MDA/(nmol/mg protein)
BT 16.10£0.96" 6.24+1.07° 7.93+1.71° 1.90+0.62¢
Z gL 4.7120.72° 3.74+0.54° 3.33+1.45° 7.53+1.40°
Ve £8(100 mg/kg) 9.42+0.35° 4.67+1.19% 4.59+0.61% 4.15+0.24%
MOPP 4:#248(10 mg/kg) 5.04+1.02° 4.84+0.77™ 4.73+0.50™ 4.75+0.43°
MOPP 4:#2£8(100 mg/kg) 8.59+1.07° 529+1.41% 5.55+0.47° 3.2940.77°

23 HARL KX D-$AEHFTE DR AR

LR B A B9 R

BARZ KX D-2PRBEECEZ /N R hi s
TRRE IS ANER 4 fis. SIEFXTHRAMEE, T
Xof I 2E /)N B % 2 T A I 1) PR ) B 2 BRI
(p<0.05). HEEZNFIRAAALL, MOPP - AbHE L /N F Ui
H 3 B HUA BRI M 2 5 T R A (0<0.05), FEA
R 100 mg/kg [ MOPP AbERZH /N SR 41ZArh
SOD, CAT F1 GSH-Px [J7KF/ Bl 55 R4 /N R
fiZH 2R SOD, CAT, GSH-Px KK -5 2 T+ 2.72
i, 1.56 f5H1 1.82 fi%. 1M 77)& MOPP AbEHZH /N BRI
NI MDA & 53N /N RAH LIS 44.7%.

24 FHARZIKA D-FFAEBRFE AN RS IEA

L LA T 8 %o

AL D-FFUEBCE L/ O ATH A T
AR IR 5. SRR AL, X
L/ 2L 2R P9 S PSR AR ) 8 2 AL

(p<0.05). HFEEFTIRZAAEL, MOPP %-AbFRAL /N0
RN FEEREAM R EEE B E A B
(p<0.05). MOPP KbHEAH/NROFHZRF SOD, CAT
H1 GSH-Px (7K 73 Bl R R ZH /N BRI 2H 2R
SOD, CAT, GSH-Px HJ7K-T-R3E NN 2.63 %, 1.63
A 1.12 % 1T = 77 MOPP ALFRZL/N RO IF L2
(1) MDA £ e 55 2 0 HRZH /N BRAH LU PRI 31.4%

25 FHAZMA D-F MBI AN BATIEA

L LA B Ty B R

PR Z A D-2FAREECE 2/ R IE 2 Rt
AALREIMIRE LR 6. HIEH IR, X
HRZH /N BRI 2 2R P 32 BT A A ) 35 1A 25 3 PG
(p<0.05); SEEEXTIRAAM L, MOPP #5-AbHEAL /N R
Uk 40 2R P 32 BT AR A B O 1 R S T A (p<
0.05), F=i7fllE MOPP fig i E 4w e/ R I AN
SOD(1.82 fi%). CAT(1.41 f)F1 GSH-Px(1.67 )i,
H PRI LAY N R AT IT L) 56%MDA A il &

26 BAZL MRt D-5U8E P BOE /D BT HE
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# Mn-SOD. Cu/Zn-SOD #z CAT £ mRNA #;

FAF

Mn-SOD 1 Gu/Zn-SOD 435l A Mn* 1 Cu™*.
Zn* NEEF L SOD B HZETEREA, ML A iR
7K ) Mn-SOD Al Gu/Zn-SOD 1A %] O, it
ARSI 7, AN S e, ol 1 B
7Ny IEH IR /N B AEZH 2R 7R Min-SOD - Cu/Zn-SOD
H1 CAT ) mRNA F557KF-fa T HoAh & 20/ U
Mn-SOD, Guw/Zn-SOD F1 CAT ] mRNA #3%/KF
(p<0.05) . MOPP 4k # %% & /)N & A 41 24+ (1)
Mn-SOD. Cu/Zn-SOD Al CAT ff] mRNA #57K F-#)
BARZ MOPP ALY/ ETH(p<0.05). 53
LAARUNRAREL,  E7E MOPP(100 mg/kg)Xd /N BT
fEd Mn-SOD. Cu/Zn-SOD Al CAT f£) mRNA #4357k
o s 2.62 i, 2.31 50 2.26 fi . TS AH &
T Ve AR S, MOPP B85 B E = Z /N
SR AT R ZH 2 Mn-SOD . Cw/Zn-SOD F1 CAT [f) mRNA
HSRKT 1.50 fi5, 151 f5F0 1.24 fi%.

12r CMn-SOD  ®wCu/Zn-SOD  ®CAT
. 1o} ] 2 1
3 08f b
e Bb(,‘ bCB [
' 06 | T%e
= Cd I
> o04f 4717
[
=]
_ 0-2- ]‘IH

0.0 _-_ 1 = 1 ” 1 1

IERATIRAL PeERMAL  Vedll 10 100

MOPPAEFEHFE / (mg/kg)
B 1 BRARZBART D-HFMERT T E /R ATAE S Mn—S0D.
Cu/Zn-SOD 0 CAT Y mRNA %% 3R 7K 520
Fig.1 Effects of MOPP on hepatic mRNA levels of Mn-SOD,
Cu/Zn-SOD and CAT RNA in D-galactose induced aging mice
E: a~d, A~D, a~d A TFHARR A THNE EFEE
(p<0.05).

3 ZHig

ATEIET D-2PIUNE BT I 3 2/ BB AL

T T HARZ SRR/ N AR NP E L R SR DR
VRO . BEFURI, BROKZ MIREUIREA b D-
PFMEECE /N RARN IS T-AOC 6877, IbAh, BR
Z KA BRI R A A N AR I G O SR
T EE RS S M ) SOD, CAT #1 GSH-Px )31,
HREZ M A bR EY) MDA AR W3+ 2
b, ZENREHRARZIKTTE, HHMF Mn-

28

SOD. Cuw/Zn-SOD A1 CAT F] mRNA #3%/K V1415 £
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