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Improvement effects of resveratrol on the learning and memory abilities of
double transgenic APP/PS1 mice
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ABSTRACT: AIM To explore the improvement effects of resveratrol on learning and memory abilities of double
transgenic APP/PS1 mice. METHODS  Fifty mice randomly assigned into model group, donepezil group
(10 mg/kg) and resveratrol low-dose, medium-dose, high-dose groups (25, 50, 100 mg/kg) , ten mice in each
group, were intragastrically administered with the corresponding agents for 40 d, and ten C57BL/6 mice were re-
cruited into control group. Mouse learning and memory activities were detected by Morris water maze place naviga-
tion test and spatial probe test, respectively. Astrocyte expression in mouse hippocampal area was detected by im-
munofluorescence. IL-13, IL-6, TNF-oo mRNA expressions and levels in mouse hippocampal area were determined
by RT-PCR and ELISA, respectively. RESULTS Compared with the model group, the resveratrol groups demon-
strated shortened escape latent period, increased platform-crossing frequency and target quadrant residence time,
decreased astrocyte expression and IL-13, [L-6, TNF-a mRNA expressions and levels, especially for the medium-
dose, high-dose groups (P<0.05, P<0.01). CONCLUSION Resveratrol can improve the learning and memory
abilities of double transgenic APP/PS1 mice, whose mechanisms may contribute to inhibiting astrocyte hyperplasia
and inflammatory factor release, and alleviating inflammatory reactions.
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PAK NMDA 2 AR$5 P07 56 41T, (ER IR 5
I RIVE A BN AE— & REBE BRI T i R
L, 8Ok — B % 2 IR IT 245 AR
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P2 7 B — 0 B U B 22 AR 43 15 1 ok
WAEERE Z &Y, JaoRM R, B4 RE
SR AR I T X B R ARG LSy, HAT B
L bUE e, BrA RS, buee . L, RPGa
EELFAHEMT ) AR, HEA RS
BiJ I % T R 7 P9 1 i 2R A TP i i 2 A B 1
TR R 7 BRI AL, B BT R PR i BRI 1 SE
A EE R b AR (B-IEMHER) 4
B, RRUEMEMCE B, I RAE, AT
17, X SEIMAETS B, AR I O] o R g i 4
LA AR TR B DRI B BRI R
SO)CICRE S, R R, A R i
T S AE B0 B o v Ey o 28 e, ATk EIG
SYBT R IR VR, (HEEE SCT A A R
LA APP/PS1 XU 3 R /)N BT 1 DX JoT 44t i
Wtk | AR ARAE R 1 RS TOR B3 27 2 10 RE T 1Y i
W, HE, ARSI TZO IS, IR
B
1w
1.1 X% HEME (#5 R5010, A &=
99% ) . ZZEWRFF (L5 664081, FAHH=95%) .
A1l 3E HAE F 3 T 28 [ Sigma AR5 FITC FRid
LU EHT/ N B P T 22 [E Jackson 2] ; DAPI
@I T LI A RAEYHARARAF; RNA i-
solater Total RNA Extraction Reagent W i MEHE A=
Y AR A PR 73 RevertAidTM First Strand c¢DNA
Synthesis Kit, PCR Master Mix Kit 14 H 3¢ [& Thermo
SNl /NEUIL-18 . IL-6 Fil TNF-a ELISA 5 £ 1
T IR A YR A TR A F]

1.2 A% Moris KH'E RG (HEERARA

")y VKETIR AL (HM525, b gt XRHMURN: &
AR BIEZOCAEY B (FM-500, I
PGS A PR A ] ) 5 PCR AL (MG96G, #it
M B = ARATE); BERAG RS
(2500R, i REERHEA FRAR) ; 224001 L5t
JEEETE (UV9100) . BEFRIY (DNM-9602A) (T &
THREALA R 2 A BRAF]) .
1.3 % AR C5TBL/6 /NI [ A B
SIS EMA RN, A ASIIES SCXK (I7) 2013-
0006; 9 H#% APP/PS1 WUiL L C57BL/6 /)N R I
HrE s KBS W58 BT, A #% I % SCXK
(#) 2010-0021, H% 2~3 H/NE, BHHKEK
K, 12 h BRREEREMSE, Eili (22£2)C, MR
J¥ 55% ~65% .
2 Fik
2.1 A% 10 H CSTBL/6 /N AR N Xt iR
2H; 50 2 APP/PST XUE J K /)N B Rl HIL 43 Ay A58 7Y
M. ZHERFH (10 mg/kg) KEAZEREAL, .
R (25, 50, 100 mg/kg), 4 10 H, A
R PTEEL /N R AR R 2 (1% CMC-Na
i), BR1IK, ESE40 d; BRI XFIEZH /N
RO 1 SR A B R K (% 1% CMC-Na) ™'
2.2 Morris K ¥ g A AT £ 8" BHE,
/NN & T 7 42 R A %o Sk 5 b B ik A 7K
o, AT REAATSCEE, S5 d (IR 4 d+IES
SEHG1 d), HIRHC /N BRI IR - & 028 %
PRI JT 5 B 1D, B Ay /0 BSOS ik % A R 3k sl v AR
W1, an AN Bk VR AR R 5 60 s, DU | S L
EFEIHERE 10 s, IR 6 R R IE M 60 s,
R85 45 £ /0N B e ik 5% 7R R 30 3k vk R 30 e s HL 2
fed,
2.3 Morris K F % F4R & £ 8" EAMATE
WA 6, /D ECEG BT 7E S BR A%
S EE A K H, il 60 s I/ RZEICE B K
BRI 5 P E R BR AT BRI ] JF 0 A s i
F153H7 o
2.4 W@k KNSEFE T, 10% 7K
HEBRINE, MFFAREG L, £F, 3R
J, BERODNE, FHBA B K AT O EREE, 1F
N BRRF IS 115 B il 4% 22 38 RS UEAT0E T, EL 3
R AR A DO R B LA Ay o, DTSk RO, K i
AR A 30% FEFHIAW T, 4 C TRk, FalT
-80 CUKAFRESL, BT -20 CokiFEdI A L 1R
LERYI A, RS um, FBHE—, BT 4 CY)
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g e *x1 519F5
25 BRERRRMIAEER RGO Tab. 1 Primer sequences

HH 75 I izl

%, AL R BT 4% 2R P EE 30 min,
1% PBS Yk ¥ 3 W5 1% Tritox X-100 7¢ 43 i3 1k
30 min, 1% PBS PE¥% 3 G IMA 5% BSA i, =
M FIEE 30 min, MIA/NRPT GFAP B (1 ¢
300), 4 C FIFHE IR, 1%PBS ¥ 3 IE A
FITC Aric i 1L AT/ B —he M B (1 2 500) ,
1% PBS ¥ 3 WS A DAPT Jea i (1 : 50),
FIR T ROCHCE 10 min, 8B 208 HUET T WS
B EE 3K,

2.6 IL-1B. IL-6. TNF-o. mRNA FikK 2R
RNA isolater Ui /] 15454 E AL JREEHUIN BRI 5 X RNA
RevertAidTM First Strand ¢cDNA Synthesis Kit %% i
¢DNA, PCR Master Mix Kit f#J% PCR <5, 5¥)F
I 1, R A 95 CHIASHE 2 min, 95 C7F
P£30s, 55 CIBK30s, 72 CHEM 1 min, 31440
AMEHR, 72 C A IEf 10 min' ™, L B-actin HH
Z, R, TS 2 S RS EaE e i Uk S LR
RG5rHT, Image J BG5BT 534 % 25 i 2EA T IOk
R, SRHMENCEE (GE% B e/ T
JEB-actin) %E_“o

2.7 IL-1B. IL-6. TNF-o 7K-F#ml BN UK ZH

il AAACAGATGAAGTGCTCCTTCCAGG

IL-1
B I TGGAGAACACCACTTGTTGCTCCA
L6 El  CATCCTCGACGGCATCTCAGC
2 TTGGGTCAGGGGTGGTTATTG
iFli  AGCCGATGGGTTGTA
TNF-o
S ACTTGGGCAGATTGA
. iEMl GGGAAATCGTGCGTGACAT
B-actin

K TCAGGAGGAGCAATGATCTTG

210.1 g, A 1% PBS i 1 mL 43, % g
ELISA 320 & Ui B 15 #AFE 20 JRAE 450 nm K A0 D)
FEWOGEE, WAEEE BRI EEAWRE, ER
3R,

2.8 “itFoHr g SPSS 17.0 FAF I AL FE
G (x2s) Fom, ABECRHREE T 25
B, LA P<0.05 #RESFAGLIFE X,

3 #R

3.1 aRFEMNIAFIRAGYw K1, £2
W, SXTRAE, 2 K () kiR
ZH /N Rk TR AR 0 (B 3 K (P<0.05, P<0.01);
SRRIA IR, 4R (), 5K (IERSE
5 FZEAEE R R 2 Bk ok v AR 0
4% (P<0.05, P<0.01),

D. FH# P B(25 my/kg)

E. 37 BE4H(50 mg/kg)

F. A PREA(100 me/ke)

B1 JAEmFKEE

Fig.1 Swimming routes in various groups
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*x2 BAEAENREBRENEME (s, x5, n=10)

Tab. 2 Effects of resveratrol on escape latent period (s, x+s, n=10)

i KE/d
1 2 3 4 5

Xt HE 4 54.59+9. 74 42.01%5.74 34.59x4.21 24.19x1.74 14.76+6. 44
PRI 58.26+6. 74 52.04+8.32" 44.05+4.55* 38.96+4. 74" 32.98+5.82*
ZRURFTAH 57.34%5.73 50. 74+8. 06 40.97+9. 06" 25.78+7. 28% 18.58+9. 91%
FIZE P IE4 (25 mg/kg) 58.40x10. 37 52.47+6.08 45.19+7.09 35.78+2.78 29.58+9.29
P22 P B4 (50 mg/kg) 57.82+8. 86 51.10+5. 04 42.59+6. 12 32.97+4.71* 24, 67+4. 64*
P32 ELE (100 mg/kg) 56.9929. 44 50.91=11. 09 41.47+6. 40 30.29+6. 01" 20. 3626. 12"

. SRR R, * P<0.05, ** P<0. 01; SRR AR, * P<0. 05, *P<0. 01

3.2 a#EFEFIRRILEAGT R EK3 IR,
S5XTHA i, BRI O SR AL, BARS R s

3 BEAENFTHERXRYEIBIRKIRE B EMZ
il (x+s, n=10)

B2 s ] 58 25 /> (P<0.01); SRR [ A , SE2 Tab. 3 Effects of resveratrol on platform-crossing
PR R4 (P<0.05, P< frequency and target quadrant residence time
0.01). (xxs, n=10)

I W 2 BT L Y Ry Ve o 25 571 ft [
33 GEFESRELEEBRAMBRESG TR a0B % BRRRHENR .
e K2, R4 R, SXRALE, BAAN g 1.84:1.80 12. 043, 66
XTI D B L2 (P<0.01); SHEIEIL EZ S| 4.3425. 73" 15. 74+6. 06*

N o N NN FE Y L 40+1. L 47+2.

b, P SRR S s e
R FHRME (P<0.01), IR ERLL (100 mg/kg) 4. 2542, 44% 16.912. 09*

D. H# B (25 mg/kg)

E. A# P EE4(50 mg/kg) F. I BEZH(100 mg/kg)

e XTI A, *  P<0. 01; S8R Ak, * P<0. 05, ™ P<0. 01

~

2 BREERKRRERRE

Fig. 2 Astrocyte expressions in various groups

R4 BEAEMEERRABRRIEIHZE (x5, n=10)

Tab. 4 Effect of resveratrol on astrocyte expression (x=s,

3.4 G FBESDIRELR IL-1B, IL-6, TNF-a
mRNA KB B3, £5 B, SXHRALK

n=10) #, BB IL-1B . IL-6. TNF-o mRNA 33k i 2%
2 CrAP 1l EIF (P<0.01); SEURSLILE, FEME L
R 21.78+2. 43 A4 =& mRNA ik B ERIL (P<0.01), [H
ZRIRFTA 8.94+5. 37 A X[ 2 > s
FIBE P ERAL(25 me/kg) 19.752. 06 IMFAIR fE A1 1-18 mRNA R I5 8 AL (P <
FIBEATEEAL (50 mg/kg) 15.5522. 18" 0.05),

FH2E A 41 (100 mg/kg) 10. 58+5. 18*

I SRR HL#E,  P<0. 01 SRR AR, * P<0. 01
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1L-1B

TNI-a

B-actin

TE: 1~6 0B x4l BRI ZARIRSTA ., FEE MR
(25. 50, 100 mg/kg)

B3 &EIL-1B, IL-6, TNF-a mRNA &ix
Fig.3 IL-1B, IL-6 and TNF-oo mRNA expressions in

various groups

RS BEAEEN IL-1B, IL-6, TNF-a mRNA ik 820

(xxs, n=10)

Tab.5 Effects of resveratrol on IL-13, IL-6 and TNF-a
mRNA expressions (x+s, n=10)
25 IL-1B IL-6 TNF-a
X RZH 1.00+0.04 1.00+0.04 1.00+0.03
HEAIL 3.2620.28* 5.21x0.81 " 6.09+0.77 **
ZRURFTH 1. 1720. 16" 2.09+0. 18" 1.54+0. 20"

2.72+0.46* 4.89+0.58 4.54%0.52
FIZEM IR (50 mg/kg)  2.17£0.36" 3.76£0. 56 3.75+0.31%
HZE A (100 mg/kg)  1.64+0. 09" 2.91+0. 19% 2. 63+0. 35

W S x M g, P<0.01; SRR 4 LA, P<0.05,
#p<0.01
3.5 Ga#EFESIRAEDL KX IL-1B, 1L-6, TNF-a
KFWFHrm RK6 Wox, XA E, HRKAH
IL-18, IL-6, TNF-a /K F-WEF R (P<0.01); 5
BRI A, A MEED | mf i = F K R
R (P<0.01), [RIHIGR) f 4 IL-18 7K P i 2%
A (P<0.05),
* 6 BAEAEX IL-1B, IL-6, TNF-« 7k F &I E20E (ng/L,

xxs, n=10)
Tab. 6 Effects of resveratrol on IL-13, IL-6 and TNF-a
levels (ng/L, x+s, n=10)

FIFE T EEZH (25 me/kg)

415 IL-18 IL-6 TNF-a
X} A2 1.59+0.74 8. 000. 34 58.18+5.23
TERIZ 39.26+7.88** 108.21£10. 81 ™ 164.09+13.17*
EZ S e 18.3423.49™  40.19+3.09"  61.36+5. 59"
AR (25 me/kg)  29.72+4.06%  101.89+5.28  145.54+6. 02
FIEEFEEA (50 me/kg)  21.47+3.86™  81.76+5.56"  72.75+6. 09"
BT (100 mg/kg) 16, 14£3.94%  50,91+11.09%  71.63+9. 95%

T SXHRALEER, * * P<0. 015 SHRIAL L, *P<0. 05, *P<0. 01
4 itig

TEBT R i SR s b ft v, BT 280 3hi
B WA PR A SR B M E A | = v
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TR, e — 2 EIE e mT 3 e ek 2 i P v 5 XL
TE I I 40 L 1 £ e 5 A PR - ik e i s /N Bl > i
1¢.5E

ZE AT, AEAEE R APP/PST XU S
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