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Effects of Resveratrol on Learning, Memory and Brain Antioxidant Abilities in D-Galactose-Induced Aging Mice
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Abstract: Objective: To investigate the effects of resveratrol (Res) on learning, memory and brain antioxidant capacities
in D-galactose-induced aging mice. Methods: Fifty ICR mice were randomly divided into five groups, designated as normal
control, model, resveratrol low-dose, moderate-dose and high-dose groups. The normal control group was given normal
saline by gavage, and all other groups were given D-galactose solution by neck back subcutaneous injection at the daily
dose of 120 mg/(kg-d) for 8 consecutive weeks. At the same time, Res-treated mice were administered Res by gavage
at the daily doses of 25, 50 and 100 mg/(kg-d) body weight per day, respectively. The learning and memory abilities of
mice were determined by Morris water maze test. Superoxide dismutase (SOD), total antioxidant capacity (T-AOC) and
malondialdehyde (MDA) in the brain of mice were determined at the end of 12 h of fasting after the last administration. Results:
Res could reduce the time mice spent on finding platform (P < 0.01), improve the swimming speed (P < 0.01) and the number of
times mice crossed the platform (P << 0.01) in Morris water maze test, increase SOD (P << 0.01) and T-AOC activities (P < 0.05)
and decrease the content of MDA (P << 0.01) in brain tissue. Conclusion: Res can ameliorate the degeneration of learning and
memory abilities in D-galactose-induced aging mice, improve brain antioxidant abilities and thus delay brain aging.
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Fig.1  Dose-dependent effects of resveratrol on latency to find the

platform during the 4-dayhidden-platform acquisition training in Morris

water maze in mice model
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Fig.2  Dose-dependent effect of resveratrol on swimming speed during
the 4-day hidden-platform acquisition training in Morris water maze in

mice model
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Fig.3  Dose-dependent effect of resveratrol on the number of times mice
crossed the platform during spatial probe trial in MWM in mice model
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Table2 Effects of resveratrol on SOD activity and the contents of
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4151 SODI )/ (Umgpro)  T-AOCi% /3/ (Ulmg pro) MDA &/ (nmol/mg pro)

NG 228.79+34.38* 3.6610.67 3.3520.68*
MG 173.48+16.05 3451092 4.2510.65
RESL 195.47£10.60* 4.3210.48* 3.6610.39%
RESM 191,90 13.08* 4.34£0.56* 3.3710.43*
RESH 200.15+13.00%* 4.41£0.63* 3.241041%

33 #

D-Y-FU Mg S 3 2 AR B AT P BRI aE
R E SR, K R NERE T HREE.
FLR AW, D2 FUBE I R 3 AR ] (5258 S ) H I
INHITHRERERG . A58 BT K H I Morris 7K 1 B 47 A Y
o2 g [E 0 B 24 X Morris T-20H 2 SOAEACH) & it 35 M T
i 2 SAEAZ LI 5 0 — R SE B 773, Tz B T
T PR MG B S R
W %Ak BB SRR S ik i 7 3, ) SR BRI AE
KFHE G, SREEE R E W F BT & MR,
RIS BBk 2S5, T VAN 5256 3h P 1) 25 1) 2 )
iz e A"

AT LS TR, 25 2 /0N BR06 3k AR U i o e kR
B R 3G 00T B A R, U % AN B AE4 AR I g
XFFHPEHHE @RS, B
Re AR K22 7. B K B Morris/K & B AR 4 d
TREARNE, UpkcGEERE, 5IEE R R R S
B (P<0.05) , FRUIBBIH/NR S 0268 )12 &
2. W AT, AEMEAR. B S
2 /N RO AL ZH /N RSV AR I 4R (P<<0.01)
WUk IR (P<0.01) , 7R H Ax 5 FR 1 v o o
(P<<0.01) , FBEZE S BN D-2F 308 BT8O 2 AR/
BRI 27 )7 e AT SGEE

D-PFUME SO 22/ R A i & (1 4 B el SR A 4
MRS B 32 40, S EUN A SRS R A R EF2ESOD.
T-AOC I N M K i Bl A Ak =MD AT 517
SOD & AW IGE BR i A M PLE AL EE, B riEkR E
B2, YRR RN BE T TG B A Ak, ORI MR 2 B R R
A5G, ESAMM " T-AOC K ML AR

TR R PUAEAEE T I E b2 —PY MDAZ LA
TRE R 5 il P2, B R 2 /b a] R o ik AL RE B 1
KNP R FTE R . D-2 FUME SR N R 4 4
HSOD. T-AOCiH™: FF, MDAS®EIEIN. 54T
25. 50, 100 mg/ (kg+d) A EEEE G
L /N B 0G 4L 21 SOD A T-AOC [ 375 M R 7] R BT T v
MDA % & . R AR R R EE /D RNA
SUH R H B MRS S, Wb I A= P i 4 211 4
i, BMPEAEMZFERE, RIERLPEEZER.

gE BT, AEE PR R B AR D-- FUBE AT EL
INREZIEH, BAREEZ/DRNETICIZ6
TEPUEZ T, A% TR AT R AT 5.

&% R -

(11 W, WUE T D-gal W AL BT E ER SR 40005 22 s far i
SR () SESR T FE[D]. VRFH: 10T h BR £ R, 2004,

[2] JANG M, PEZZUTO J M. Cancer chemopreventive activeity of
resveratrol[J]. Drugs Under Experimental and Clinical Research, 1999,
25(2/3): 65-77.

[3] CREASY L, COFFEE M. Phytoalexin production potential of grape
berries[J]. Journal of the American Society for Horticultural Science,
1988, 113: 230-234.

[4] UENOBE F, NAKAMURA S, MIYAZAWA M. Antimutagenic effect
of resveratrol against Trp-P-1[J]. Mutation Research-Fundamental and
Molecular Mechanisms of Mutagenesis, 1997, 373: 197-200.

[51  Eab, ETAE. AR S T AR BT SRR (D], AR 2
WAk, 2012, 33(1): 84-87.

[6] KAWADA N, SEKI S, MOUE M, et al. Effect of antioxidants
resveratrol quercetin and N-acetylcysteine on the function of cultured
rat hepatic stellate cells and Kupffer cells[J]. Hepatology,1998, 27:
1265-1274.

[7] GEHM B D. Grapes and wine, is agonist for the estrogen receptor[J].
Proceedings of the National Academy of Sciences of the United States
of America, 1997, 94: 14138-14143.

[8] KOPP P. Resveratrol, a phytoestrogen found in red wine, a possible
explanation for the ‘French Paradox’?[J]. European Journal of
Endocrinology, 1998, 138(6): 619-620.

[91  GKPEZ:, BUFR, XL, 22 ARTEERARSMTEAIETED]. £ A
%%, 2012, 33(11): 266-268.

[10] . h 2y My 7k M. bl B RS2 BOR AL,
1991: 149.

(1] %P, B, 200, ASH BRI EMorris 7K RE B 2 I 10247
JEZE ST AT B RE, 2005, 14(1): 29-31.

[12] ANISMAN H, MCLNTYRE D C. Concoptual,spatial,and cue learning
in the Morris water maze in factor slow kindling rats: attention deficit
comorbidity[J]. Neuroscience Biobehavioural Reviews, 2003, 27(7):
639-651.

[13] BUCEARUSCE J J. Methods of behavior analysis in neuroscience [M].
New York: CRC Press LLC, 2001: 148-162.

[14] x4 R, Fh, JEIRA, 5. Morris/K Rk B I PP 77 V5 1 itk Jxf
LA A/ L SAMPSIAKI T RE K FF[T]. P SUIERTIE, 2013,
22(1): 5-7.

[15]  JRIBTS, FhEE T, AR S AU D-2F FURE B £ 2 K W2 S11L 121
A A F ALERLT]. v S 36 7 )2 2% A, 2006, 12(8): 44-46.

[16] MORRIS R G M, GARRUD P, RAWLINS J N P, et al. Place
navigation impaired in rats with hippocampal lesions[J]. Nature, 1982,
297: 681-683.

[17] W%, AL, AR, 45 GrRMiR 522/ 2 LIS R Ry
A, rhEZAEIGE, 2008, 38(5): 512-513.

[18]  #2iF, ErH, Z=0, & AR ERPUEEERD. PIEZE
FRiE, 2013, 33(2): 628-629.

[19]  FE5, fAIKGE, Fikss, 2. A BALIESOD) # R I FEREE(T].
TE AR R, 2013, 15(5): 53-58.

[20]  AR¥E, VEFEHS, TP MR R UM N LDHAIT-AOCIH) § M [J].
£ iEHE, 2009, 34(5): 120-122.

211 A JEE, KIS, & A3 B s IR TR BURITH S A
JEURAS B MUIR FREALT]. RER I 571, 2012, 24(6): 832-837.

[22] oK, SN BN, S5 A B KU S BT R AR ).
FE A S A, 2012, 28(4): 477-479.



