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Effects of Anoectochilus roxburghii-Fagopyrum tataricum Mixed
Extracts on Improving Oxidative Damage Induced by
D-Galactose in Aging Mice
GONG Pushuang, HU Yu, DUAN Changsong, XU Yisha, XIAO Yu’

(Key Laboratory of Coarse Cereal Processing, Ministry of Agriculture and Rural Affairs,

Chengdu University, Chengdu 610106, China)

Abstract: Objective: To study the synergistic antioxidant activity of Anoectochilus roxburghii-Fagopyrum tataricum Mixed
Extracts (AFME) in vitro, and the effects of AFME on aging in mice exposed to D-galactose. Methods: The synergistic
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antioxidant activity of AFME in vitro was evaluated by isoradiation analysis, via determining the contents of total
flavonoids and total polyphenols in AFME with different mass ratios of Anoectochilus roxburghii and Fagopyrum
tataricum, and measuring the ability of which to scavenge DPPH and ABTS" free radicals. Low, medium and high dosages
of AFME (1:1) (700, 1400, 2800 mg/kg) (AFME-L group, AFME-M group, AFME-H group), and vitamine C (V)
(100 mg/kg) (V- group) were gavaged to the mice for 63 days, to evaluate the effects of AFME on aging in mice exposed to
D-galactose, by measuring the body weight, organ index, liver tissue morphology, and oxidative damage in serum and liver.
Results: AFME (1:1) showed the optimum synergistic antioxidant effects in vitro. Compared with the control group (C
group), the body weight, brain index and thymus index of aging mice were decreased (P<0.05), and the liver index was
increased (P<0.01). Also, a large number of pathological changes such as degeneration and necrosis of hepatocytes and
dilatation were observed in liver tissue of aging mice. The activity of superoxide dismutase (SOD) was lowerd (P<0.05),
and malondialdehyde (MDA) was up-regulated in serum (P<0.01) in mice treated with D-galactose. The activity of
glutathione peroxide dismutase (GSH-Px) (P<0.01), and glutathione (GSH) (P<0.05) were down-regulated. MDA (P<0.01)
and advanced glycation end products (AGEs) (P<0.05) were increased in liver of the aging mice. The abnormalities above
in the aging mice were improved by different dosages of AFME (1:1). Especially, the higher body weight, the higher brain
and thymus index (P<0.05), the lower liver index (P<0.01), and the improved pathological changes in the liver tissue were
observed in AFME-H group. Additionally, the increased activity of SOD (P<0.01) and down-regulated MDA (P<0.01) in
serum, as well as the increased activity of GSH-Px (P<0.01), the decreased AGEs (P<0.05), and up-regulated GSH
(P<0.01) in liver were also observed in AFME-H group. Conclusion: AFME (1:1) showed the optimum synergistic
antioxidant effects in vitro. The abnormalities of body weight, brain index, thymus index, liver index, degeneration and
necrosis of hepatocytes, dilatation of hepatic sinuses, and also the oxidative stress in serum and liver in aging mice could be
attenuated by treating with AFME (1:1) (2800 mg/kg, i.g., 63 d), in order to slow down the aging, through inhibition of

oxidative stress.
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Fig.1 Flow chart of animal experiment
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Table 1 Contents of total flavonoids and total polyphenols in
Anoectochilus roxburghii extract, Fagopyrum tataricum
extract and AFME

TR S (mg/g) S (mg/g)
SUGETERY 12.83+0.09 18.12+0.21
TFEERIY) 32.37+0.13 36.43+0.21
SRR A 23.64+0.13™ 28.5240.21"
AFME(1:1) .
RSN ANE 22.60:0.09 27.27+0.10
BRI 26.54+0.16" 30.60+0.42
AFME(1:2) .
IS INANE 25.86:+0.10 30.32+0.12
SRR 19.35+0.06 24.71+0.32
AFME(2:1) .
IS IANE 19.35+0.09 24.22+0.12

2 45 Hf ARMESE il (-5 BRI AMELAR HL, " ORI b B 22
5 (P<0.01); "FRIFAER FE 2R (P<0.05)

F R TR AR I 2 BT R A 2 R i 454, B
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B P, TEARGE R IR T, PR A akas
H i BT (Z2 195 ) 2 ot S BT AT PR RS AS AT R G
MW A AR . AR [R5 el e f b s P iy 22
S5, TEPIE RGP HUNT, P9I ZE b i ER PR
AR e B B BT T RER ST 2 R B T ROk,
W, FESR AT () VB TR | S 2 B0 o TR ¢
MZERS, AFME Ho e e . B0 & AR TRl 4
B . SRR, 2R ST 5 Bl RO 42
= AFME S R 35 ) 1R 9y 1) 5 5, HL A2 e He 3 Ry
11 Bk, S 5 R A R SR e

22 &%, BFK AFME FIMREEN

DPPH % . ABTSVAEIE T TH IR 2 n A
Fh TE IR, B H T BRI RS M R
HE 1128, Sl W, PTAEGFIXT DPPH, ABTS' H H &7 K4
Y 1C s, TE B/ NBERT [ H 7 R AR ) Bm . X 42k
¥ W AAFEBL LR AFME %} DPPH. ABTS"
FI R TG R i T , PP s SR U RS M A AL
AESy, AN 2 PR,

&l 2 o, BAE 2 . IR AFME A= 251k
BEXG N, DPPH. ABTS" H H R R e, Sl
H— B EROCR . AIRBUIERR ABTS' H e
J1 T DPPH. %8 SPSS #l& /5, 145 2 1Y 1C,,
(RS BoR, 253 HUXT DPPH [ AL 1C, 1H
i ZINEI RAK IR 2 9757 (IC53=3.460 mg/mL)<AFME
(1:2)(IC5;=4.419 mg/mL)<AFME(1:1)(IC5,=5.118
mg/mL)<AFME(2:1) (IC5;=6.894 mg/mL ) <4 £k 3%
(IC54=14.310 mg/mL); F- 2% ABTS" H H LY
ICs, fH H /N B KA IR SRy 75 (1C50=1.588 mg/mL)<
AFME(1 :2)(IC4,=2.140 mg/mL)<AFME(1 : 1 )(IC5,=
2.618 mg/mL) <AFME(2:1) (IC5,=3.786 mg/mL) <
ArERIE(1C5,=12.350 mg/mL) . Z5IRHER, K42 H
AR AT S A TR R B U - 57 3E>AFME
(1:2)>AFME(1:1)>AFME(2:1)>4:£k3%,
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Fig.2 The DPPH and ABTS" free radical scavenging ability of
Anoectochilus roxburghii extract, Fagopyrum tataricum
extract and AFME
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SEERA AT R ST 25 = [RIAH BAE FH i E
Jri, A DAPGEHA S0 AN [R) 4 S5 22 A 4 &2 e 3K
R, H AT RN T S BT E AR AR B ST
RS o A VT G e & L7 N i = LTl = A
AFME WESMEEAERE TP 91,2570 R4
=K, HE A FE N LY AFME %54 DPPH, ABTS"
H AH3EAY 1Cq,qq TEAT p 1H, L5 ILEE 2,

2 RFEEELLA AFME Xf DPPH, ABTS"H H13E(1
ICs gy fH ICs049 THAN y f
Table 2 ICsyix IC50a40o ¥ Values of DPPH and ABTS' free
radical scavenging by AFME with different mass ratios of
Anoectochilus roxburghii and Fagopyrum tataricum

A Ak SR IR L 1Csomix 1Cspaaa y
1:1 5.118 5573 0.918

DPPH 1:2 4.419 4.630 0.954
2:1 6.894 6.997 0.985
1:1 2618 2.814 0.930

ABTS" 1:2 2.140 3.789 0.999
2:1 3.786 4.071 0.973

2 2 BoR, RFEEBC L AFME 9 ICs,,,, THI/N
T ICsaqq TH, £54H y (HY/NT 1, i, AFME(1:1)
Xt DPPH. ABTS" [ FH F:34) 2 90 1Y 55 5 1) IR W] 385 B
YEH, y (E435%120 0.918 #1 0.930, HATCHIMKTF
PR E NS L PMRIWE L, 2 A 1EE R
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SRR AR 1) 2 Wy 2l -5 T 5 SR B Wb [E) 1
FH, igs A2 AUAR R 04 22 By 2H -5 WIS Do/ A B e ..
AARFET RIS RO 3R SRR L ILZR
W5 Ko FLATT A1, 07 55 v B 2 o ] SR T
o BT S 1Y 50%~80%, 125 T 7 e ik S il 7k 45
FAN T B W Fe— 431 B2 A0 48 26 0 e A0 A i 2
FP i AFME h e il 259 i £ L) C6-C3-C6 #4744
PR ZRIE A . 273 P I IR RIS L oy F 2 i
JLZSTRANRT YR IR FH IR, 5 4258 T sli/r 2
LEM 22 S AR PR RIVE - . AN, I 5T SR
B, AR R b, P RE T AT 55 14 43 P B
EALRE ST B = S WA R, TE R iR
SR, DT P A P Rl AR E T o an BTy gk 4502
PABIFTE 2 BH , BRARER PT XL AU AR RE AR X R A
RS T A E AR, DTSR A AR R P
EARBES . I, ARPE AT IS 45 SR, SR 57
FEE AT, PrEALHE TIAHXT 455 1 I LS R nT REXT BT
FALRE TN R 22 AR AE S AR AR, AT 5
T AFME %5 DPPH. ABTS' 4 HHEEMIRE ST . 4558
PR, LRSI FEE NS E DPPH, ABTS' F 3t
18 BRAE 1 EAFAE MRS, I H RO R 5
FfH ELBIAHSE . X R [ B 3EA PR BRIE
HEF S AFME(1:1)>AFME(1:2)>AFME(2:1),
2.4 AFME SREREN R —ARIAE R A RERFN

30 3o XS B A R /N BRH EARAEA T R S &
L. SIS AL /N RRAT M DG BR, B IEw,
K, IPTRE Sy, MELIPRERL, B 92563617, /N BT
BEH5 . AR /NS X RRZHAH FE, OB AR B, A ik
b, % S E >, B EAl B, R S, /MRS T
Ve #H A AFME G, t | &5l /N H EIRES I A
P AT AR T8I 2H, AFME 35 7 & 20/ BUIR S 3%

O X HRA = A = VPG
FAME/ A 41 FAMEH#|#4] &8 FAMER 7|41

/N (2)

D P R
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&3 AFME X 52/ B T 1 5200 (s, n=8)
Fig.3 Effects of AFME on body weight of aging model mice
(xts, n=8)

T SX IR L, TR AR W 2 R (P<0.01), *F/om
AE R E 22 5 (P<0.05), ns Fn o E M2 55 S A
FU, #H R AN i M 22 5 (P<0.01) 5 #R (7 AE I Bk 22

5 (P<0.05); ns FR T FMERE S 32 3. K 5~151 6 [

VTN HE L

R AT LIAE LR A BEAR AL 1 — A~ F8HrR, 7T
BONRIVAERK A TN . ASSLLGE B N A PR a3
ESR— IR/ AR SR, 455 a01E 3 . a5 SR oK,
SEES I EEHT /NP4 BT KRB (R, 2H 6] Te i 25 22
5(P>0.05) . 1RSI LA 2R, 20/ BRI E A
e, BE TR @ 5 JES, SXTRRLHAH E, AR
ZH/N AR E T 3 PRI (P<0.05), SR RIZH AH 1L, HiAy
Y245 /N RS TR S AR 2 AR TR AT, L) 0 i 350
F(P>0.05). TEEE 6 JH~55 o JEATR], AR ZH /)N Rl A
RS T . LA RS, SXT R AR L,
FEFRY 2H /)N FRAA TR i 38 PRAIR (P<0.01), SBIAYZH AH L,
Ve 415 AFME 25 3 2 241/ B 58 55 4 0 (<
0.05) . Z5RIEIR, B s o % AR B 25 %,
AFME B8 2w %/ RAR T T REIVE, Hois57)
R T Ve 4.
2.5 AFME SRZEEV/ RSB0

HE 255 B0 AR A AT DL S e HH 4438 B i = 22
UL, SEAVETIRRIRS S UMD, RAKZE46 R/
MG Z AR, YRR EE G Ewe B, iR
FONGIE 2 i P AR A R e B T 2 1 B IR R B, i
WA UAR ZZ RSB, BB R b b . flfEvH
R A RS EZEAMEN, 7 DRSO
/N B IR AL . R IR SR, %
ZH /N B s e, X HCRE RS R A T e, 45
L 3,

# 3 AFME X2 A/ RTS8 201 52 00 ( X+, n=8)

Table 3 Effects of AFME on organ indexes of aging model
mice (xxs, n=8)

s 5 #E 8 (mg/g)
(mghkg)  Fof I i Jh
X HRZH / 13.38+1.10 51.94+3.85 0.74+0.13 3.49+0.37
TR 300 11.68+1.42" 60.27+3.63™ 0.57+0.17" 3.26+0.50
Vil 100 12.95+0.76" 53.26+3.09% 0.70£0.26 3.43+0.34

AFMEMRAIEZH 700  12.64+£1.24 54.75+6.86 0.62+0.28 3.32+0.31
AFMEHFIEZ] 1400  12.54+1.47 53.13+3.70% 0.71+0.17 3.43+0.34
AFMEEHIHA 2800 13.05+1.05" 51.36+5.28" 0.76+0.19" 3.31+0.35

2 3 o~ NERIE R ES D2kERFE o A, 5
Xof RRZHAH L, BEAUZH/NER I R FE 55 . M RR a5 il 2
BEAIL(P<0.05), JHAEFE R & T 5 (P<0.01), JRHits
BOHAR, DG B M2 . DA/ N B —E 2R
T BRI I ZE 4R, RIS R HH B0 T A R 4
ARG RIEN, B S 20 kA, INBU I . 1T
JE . REUVE S BRI RevaiaR , A= B e | R, FREH AT gt
SEREEAEARL, SRS KRNI 0 @y DR
BOE /R NERSFE O E G5 R —3 . SAAIZH A
b, AFME AIGF 2 SO . A . Bt iR A% G A2
8 HTC ) 2 520 (P>0.05) ; AFME Ho 551l & 2H iR 8
BN B S AR (P<0.01), XN | kAR B R A AR s
BOIC .3 52 (P>0.05) ; AFME 15 771 2 4H 1T IE 36 %
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e 3 AR (P<0.01) , K Sz it JIiR 35 Kt 25 2 v
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REDIRE T FEAT S, s R e 4 s A
T Ve 4o
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SEAFR AT X I IE 20 2R 45 i 43 B A, X
PRI FF AL 2R SRS DN B R 1) —
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B4 NEUIFALETE) F HE Y55 B (400%)

Fig.4 HE staining results of mice liver tissue sections (400%)
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Fig.5 Effects of AFME on the activity of SOD (A) and
contents of MDA (B) in serum of aging model mice
(X+s, n=8)
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TR T (P<0.01) . AFME k. . &EFl=
20 SOD 1% J14% . 28 71 (P<0.01); AFME /&5 2.
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Fig.6 Effects of AFME on the activity of GSH-Px (A) and
contents of GSH (B), MDA (C), AGEs (D) in liver of
aging model mice (X+s, n=8)
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