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Protective Effect of Resveratrol on Cognitive Function of Mice Fed Long-term High-calorie Diet and Its
Synapse-related Mechanisms

DONG Wen, LIU Ben, LUN Yongzhi[Department of Laboratory Medicine, School of Pharmacy and Medical Technology,
Putian University, Key Laboratory of Medical Microecology(Putian University), Fujian Province University, Putian 351100, China)

ABSTRACT: OBJECTIVE To explore the protective effect of resveratrol(RES) on cognitive function of mice fed long-term
high-calorie diet(HCD) and its synapse-related mechanisms. METHODS Fifty male C57BL/6 mice were randomly divided
equally into control group, HCD group, HCD+25 mg-kg™!' RES group(low dose group), HCD+50 mg-kg™' RES group(middle
dose group) and HCD+100 mg-kg~' RES(high dose group). Six months later, the basic physiological indexes of mice were
measured. The cognitive level was measured by Morris water maze and conditional fear test. And the mRNA and protein levels
of BDNF, Trk B, SYP and PSD95 in hippocampus were detected by RT-PCR and ELISA, respectively. RESULTS Compared
with HCD group, the RES groups demonstrated decreased the body mass, obesity index and fat index of mice, decreased the
value of fasting blood glucose and insulin, and HOMA-IR, improved the level of hippocampus-dependent learning and memory,
increased the mRNA and protein levels of BDNF, Trk B, SYP and PSD95 in hippocampus, especially for the high dose group.
CONCLUSION RES can improve the learning and memory ability of HCD mice by up-regulating the expression of BDNF,
Trk B, SYP and PSD95 in hippocampus.

KEYWORDS: resveratrol; high-calorie diet; cognitive impairment; synapse
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2.2 ShWIIA KA

5 6 NMHIE, S4/NRIEIT Morris 7KK E
SRS

Morris 7K 2857 FH T 3PAG /N B 2 8] 27 2T 1042 fig
FIU RIS, 254/ NRIFA TIEREYIZR 1 do 25,
ST 1~5 d BN TIRES, 1D SREh P Rk
5 PR TR RSt T I s A, BVl By R U gk e s
RIFE, MER2ET S 56 K, HTa5 AHRER S
5, RERROTGRBRE , 03/ BRI G 07
BEUREOAE 4 DZBRAE AR, fER 012 mS:,

SRS T PP A /)N BRI A TR
B s RIBGC 2 B D RE . 25 4 /N BB AT 1 d A
MRAR AT IRBEE N, Z #1783 d i,

R E BACR I 2524 2020 45 7 H 45 37 545 14 1)

%01 R, gV, BHBANGAS, 47—
AEES, BISMRE, BiEES THE, BIEE
SR, WA, 5 2 K, AT OCHRMES
PR, K /DN BB [E] PR B AR ] A kA, A
SR TR E RN, TSR eI SR AR RO (BRI
W3z Bl A TCHAATART A T A 18 Sl A B RS ]
93 R, TR EM AR, Bz MR
WE AR AIERAS , &0 2 min 5, A THIFERRA
HiEYT, oA R ARME R, /R
bl =1 LSO R R] /32547 3 5 87 o 8 6 s ]
100%, FH Ty i X A5 A 2R A e AR B
2.3 Shas IR S RN R 5 A

NIRRT ZE 5, /N RES B AR,
FEFRIRL, Az 23 W A op N 25 e 5 2R KT

JBE 1 K HE P45 B (HOMA-IR)= 25 I Jj I &
(mmol-L~")»Z I [l A (mmol-L-1)/22.5
24 FERCRE Sk

WS YIRT, BRI RREE, I/ BB
RONRARBNILT T B ) AR BT i o shWy i kb o8
Jo . or eSS R EIRE T . ORI R B2, 4y
SIFRE I o

HE 4G 5= VIR T <103/ B

Jig i 22 K=l iy o /AR I 1)< 1 00%

FIE 25 22 BU= (2 I AR I 1) < 1 00%

FEAIXS ORI 451, FE UK a4y 5 i v
AL, BT IRREAE, WARMFESH.
2.5 V5441 BDNF . Trk B.SYP £ PSD95 mRNA
b & Rl

B il A 25K )5, F Trizol K HEHL
RNA, FfRfE554 W cDNA, Bt 1 uL #Ef5 PCR
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Tab. 1 Primer sequences for PCR

519 istid TiF

BDNF 5’-AGCTGAGCGTGTGTG 5’-ACCCATGGGATTACAC
ACAGT-3’ TTGG-3’

Trk B 5’-TTATGCCTGCTGGTCT 5’-TCCTGGACAAACTCG
TGGG-3’ TCAGC-3’

SYP 5’-GAACACATGCAAGGA 5’-CACGAACCATAAGTT
ACTG-3’ GCCA-3’

PSD95 5’-CCCCCAACATGGACT 5’-TGTTCCGTTCACCTGC
GTCTC-3’ AACT-3’

GAPDH 5’-AGACAGCCGCATCTT 5’-TGATGGCAACAATGT
CTTGT-3’ CCACT-3’
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2.6 L4121 BDNF, Trk B, SYP #1 PSD95 &
VIS el

TEA YIS, AR A,
4 °CELy, W, # ELISA 5 & 15 B 5 g
BDNF, Trk B. SYP Fll PSD95 & HKE .

2.7 SBitabr

BHELL X £5 Fow, R SPSS 19.0 #4754
2 1] LR FH 2. R 2R T 227071 (One-Way ANOVA),
PG LLHCR ) LSD-¢ k4, LA P<0.05 HZERFA S
EI-

3 ,n%
3.1 RES X} HCD /N FREEA A BRAR AR 9 52 1]

5% RAA Fhdss , HCD 4/ B4 B 1 BH e 35 i (P<
0.05), NEREHEECRING DT 72 B0 B 2 F+55 (P<0.05);
5 HCD 4 b, st 2 /)N B o B fd il 2 (P<
0.05), NEREHEECRING D 72 20 B I [ IK(P<0.05)

%2 RES X HCD /MNREAELBIBTHFH(XLs, n=10)

5% HRA LA, HCD 4 FIMIG ) et 2 /) B2 I I A
IR 5 {1 5 3 T8 (P<0.05), HOMA-IR 7 i3
FHE5(P<0.05); 5 HCD ZHLbA, Hfil a2 F st
/N B DRI I 355 Jf 5 2% 1 2 R (P<0.05)
HOMA-IR 7 i 3R (P<0.05) . £ 2H/INERUIN 23000
WENES, HE5XRA i, HCD A AMEF 4
/INBUTPIRE 2808 306 0 (P<0.05); 5 HCD ZH IR, &
i 2N EUFFIE 2R 4500 B N (P<0.05) A5 R L3R 2.
3.2 RES X} HCD /MMRIAHIZKE 1 52 0
3.2.1 Morris K#E'E  fFEEMAITIRE T, 251
KA 2 K, 4/ kv R 000 B 3 2=
55 8 3 K, XA E, HCD 4 B ik K (P<
0.05); %5 4 KA S K, 5XIE4E, HCD 41
FMIE ) 20 @ 2 7€ K (P<0.05), 5 HCD 4,
T A 2 L G (P<0.05), HiREs 5 K, S
AL, m R4 R E LR (P<0.05), WK 1.

Tab. 2 Effects of RES on basic physiological indexes in mice fed with high-calorie diet( x + s, n=10)

™ — proy——wwn —— —
4151 ikt HEHHE’}%E/ WE i 28 = ffﬂﬁzﬁ—/ I@M(ﬁﬂﬁj&?—%/ﬂﬁ‘%%ﬁﬁ%ﬁ Hm%’:f}z/ E?EE,%?&/
10° g:em™ mmol-L™! mmol-L~! mg-g”! mg-g”!
oyt 22.48+1.25 0.28+0.09 1624023 5.64+0.37 0.73+0.07 1.06+0.25 2.10£0.27  6.32+0.42
HCD 4 39.40+1.37Y 0.33+0.08" 3.5120.26D  18.34+£0.58)  1.57+0.09) 4.62+0.31Y 1.13£0.12  4.63x0.31"
A 20 36.46+1.13 0.31+0.08 32040370  14.46+0.34D  1.41+0.09" 3.20+0.29 1.18£0.16  4.77+0.38"
AL 33.9841.32 0.3120.09 2.78+0.18  13.83+0.36Y  1.29+0.122 2.86+0.172) 134+0.11  5.18+0.41
gk il 29.78+1.572 0.30+0.082 2.26+0.2479 12.17+0.442  1.14+0.082 1.98+0.24? 1.6440.15  5.97+0.392
e SRR E:, YP<0.05; 5 HCD 41lb4, 2P<0.05; HLFlm4l bk, »P<0.05,
Note: Compared with control group, VP<0.05; compared with HCD group, ?P<0.05; compared with low dose group, ¥P<0.05.
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0 7 il o W78 B 78 ZAWZ U7
1 2 3 4 5 4 5 6
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K 6 ) 25+ WHCDH 7 syl
gl \ 2 2 i  fEise @
:ﬁi 3L g 15
%T 2L b 10
® 1 5 v il Z::
0 0 % i
%1 R ?ﬁll%&ﬁﬁ

XtiEZ  HCDA fFIEA PlEH wilRH

1 RES xf HCD /) .2 # % (R #1(A).
SR IRALLEE, VP<0.05;

5 HCD 40 i, 2P<0.05; S 40 i,

%III%KE
HkEEB), FRTERBOFELZREFRHEDMWEZH(Xx+s, n=10)

%IV%!BE

IP<0.05; HHIRB(ERLR)E, YP<0.05,

Fig. 1 Effects of RES on escape latency(A), swimming speed(B), number of platform crossings(C) and time stayed in the plate

quadrant(D) in mice fed with high-calorie diet(x £ s, n=10)

Compared with control group, VP<0.05; compared with HCD group, ?P<0.05; compared with low dose group, ¥P<0.05; compared with quadrant I(target

quadrant), ¥P<0.05.
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(P<0.05), T HCD 2, il 20 W m
(P<0.05) TERRMFRMRAEIAL, K4/ REE
FLC i E 2. R ILIE 2,

3.3 RES X HCD /Ml 5 BDNF J H.3Z 14k Trk B
)5 1]

RT-PCR Z5 3R 7w, 5%F IR Heds, HCD 414
)20/ ELF & BDNF mRNA ik i 2>
(P<0.05), HCD 4H/MiifE 5 Trk B mRNA ik g 3%
k> (P<0.05); 5 HCD 4lbbde, s & 20 A s 71
12l BDNF mRNA ik B FH(P<0.05), #5574
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(P<0.05), Z5HILKE 3,

W X
HCD#H
60 - N fEA
% PEA
50 o SRR
< 40 .
)
Jﬁ 30
B )
10
0
Uit HE
2 RES ¥ HCD NRIZZBABENFAFETHRAER

(X £s, n=10)

SXMRA LA, DP<0.05; 5 HCD H AL, 2P<0.05,

Fig. 2 Effects of RES on contextual and cued fear conditioning
task in mice fed with high-calorie diet( x + s, n=10)

Compared with control group, YP<0.05; compared with HCD group,
2p<0.05.

ELISA 53R 5Wos, SXFHR41b%:, HCD 41
{RFIE 20 /N S BDNF 1 Trk B & 136k B2
I/ (P<0.05); 5 HCD 41tb#:, =#&E4 BDNF

m A
HCD#H

= AL

» ol L

w A

SYP PSD95

m X R
HCD#
u KFIEH
% PHIEA
W R

SYP PSD95

3 RES *f HCD /M # % BDNF. Trk B. SYP #2 PSD95 mRNA(A)f & a(B)A-F & (x+s, n=10)
SXPRALILE, DP<0.05; 5 HCD 4LIb#, 2P<0.05; SGHIHLILE, YP<0.05,
Fig. 3 Effects of RES on mRNA(A) and protein(B) levels of BDNF, Trk B, SYP and PSD95 in hippocampus of mice fed with

high-calorie diet( x + s, n=10)

Compared with control group, "P<0.05; compared with HCD group, 2P<0.05; compared with low dose group, ¥P<0.05.
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