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Study on the mechanism of resveratrol improving the learning and memory ability
of vascular dementia rats via the SIRT1/STAT3 pathway
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Abstract: Objective To explore the effect of resveratrol (RSV) on the improvement of learning and
memory ability and its regulation of the signaling pathway of silent information regulator of transcription 1
(SIRT1) /signal transduction and transcriptional activator 3 (STAT3) in vascular dementia (VD) rats.  Meth-
ods Out of thirty healthy male SD rats, twenty-two underwent permanent ligation of bilateral common carotid
artery occlusion (BCCAQ) to establish the VD model. Sixteen successfully modelled rats were screened and
randomly divided into a model group and a treatment group. In addition, a sham operation group was set as the
control group. There were eight rats in each group. The treatment group was given intragastrically resveratrol

(20 mg/kg) for 30 days. The sham operation and the model group were intragastrically given the same volume
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of normal saline for 30 days. Morris water maze was adopted to detect the learning and memory ability of rats
in each group. The expressions of SIRT1, STAT3 and interleukin (IL) -17 in frontal cortex were detected by
immunohistochemistry and Western boltting. The secretion of inflammatory factor 11.-17 was detected by
ELISA. Results
learning and memory ability ( P <{0. 001), as well as in the expression of SIRT1 in {rontal cortex decreased
significantly ( P <Z0. 001), but had a significant increase in the expressions of STAT3 and IL.-17 ( P <{0.01).
Compared with the model group, the treatment group had improved learning and memory ability ( P <C0. 05)

Compared with the sham operation group, the model group had a significant decrease in

and had a significant increase in the expression of SIRT1( P <C0.05), but a significant decrease in the expres-
sions of STAT3 and 1L.-17 ( P <C0. 05).

the ability of learning and memory for rats, and the mechanism may be related to the activation of the signaling

Conclusion Intragastric administration of resveratrol can improve

pathway of SIRT1/STATS3 to inhibit the expression of inflammatory factors.

Key words:

145 5 7 (vascular dementia, VD) FE by —F
LA A, BB R R MIE TR, VD
18 T Bl R R i 5 Al R SR AL 3R B Sy AT M A
DIReRE it e IC e R A BEgT W], XU 0 ) ik
KA 45 FL AR (bilateral common carotid artery occlu-
sion, BCCAO) A T E 18 P fixi # 1A 2 . 1 VD 1Y & 2k
RIEGHABED LR, WA BEMRIEEgERD
UESE , DAL i A8 BH 28 B0 3 722 5 | Mg o Ak s 20 Bf, 2355
DR i e 1, ke 4 S A 25 A i T AR 1S 22 L A A A E R T e
SR H O R M P oe T S M i 25
B | BTG AR R R S Re R B K E
7 A B IR LA R 1046 9 0 2 i 238 1 1 s 52 3 1l 4
PR R0 9 CREBOR B 22, VD & 80 ik £ i 2k 1Y
R BT DA AV H 2 4y Ik AT5 4R sk = A R0k 7 T
BB by TR BA VD AR AL

ZWREY RIEVH Z 5 T VD J5 BB 290
PRG3R 2 A AT LAD G VD SR 1 — &R 5
G e ot A 2 4505 . B (3,4, 5-trihydroxystil-
bene, Rsv)J&—Ff Z L&Y, BA ) Z 1LY =5
L WA PR A S XS T A R B BE B A [ FE B A
AR B R Y R, VTR B 1
(silent information regulat-or of transcription 1,
SIRT1) 2 35 45 5 S B 14 150 AR Tt Jie g e i — A% 1 iR
1 2 & 125 S B AL i 25 Chistone deacetylases,
HDACs) , 1] DL 5 22 F 41 23 1 40 i 1 4 0 i i
FI2E P E/E SN SIRTL AT Rk 2 8 gh ) L vl DL 2 4y
5 SIRTL #e 35, DT 410 1 Z05 &% b 28450 0 82 3 pp 22
FHEN,

55 G T K FE T T 3 (signal transducer
and activator of transcription 3,STAT3) &Z I 77 41 i
PR 7175 5 B AIE R ML R s By Y B B3 s R - 22—, 1l
P 5 9 RE A DG 1 JE R R L Ah A B R B
i SIRTL A9 215 T LI R WL AL~ b ot STATS
— 476 —

resveratrol; vascular dementia; SIRT1;STAT3;learning and memory

BRI B I STATS o ik 3 4 5 SV 7F — E
FEEE BT SIRTL 3Rk 0 H A& W AT & (2
EEXT VD KRG IFEA S SIRT1/STATS i A X
HIARIE . AWFFE R BCCAO &l VD K B R,
B ER VT A2 BT VD KB 2= 2 1012 68 J1 19 5% e Je
JLiE S SIRTL/STATS {5 5 38 i ol 3% R 9 ) W 1 i)
REHL

1 #MRlEARE

L1 MHE

1.1.1 SEmsh¥  SPF @ MErE SD KL 30 H,8
~10 J&# R 190 ~220 g, I F 5 pE AN LK 3
BHAMWRAF, HIL AR S8 Y o 4T T R,
SIS B AR E T IE R 5 o SYXK () 2018-004 , 3
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Tl 3% T Bt e P 2 B S B0 & s ) s . R BB A8 B P b AR
B AR AR 12 h (PGPS 30 IR S . A
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B-actin( AA128) . B AR T & 1k ¥ B b5 i 19 1L ¢ Bi e
IgG AR I 480 Ak P i A 12 1 L “E B/ B 1gG L R 5
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Rad) ; {3 2 21 ZU0F B A Crp [ Vg v S B R A
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1.2 Ik

12,1 SEEsrdl R hegn 2y ff 30 K SPF 2 fd ffE
M SD KB 22 Hilify BCCAO #57 VD #i#L, R
BRI 8 h I A 1026 /K & S BE (0. 35 mL/
100 @) BRI, KK B RN 8 € T ARG B % T
AR DI B L 5 B . SRR IE T UT O, 2R XU Y B
SRS o /IO iR 5 TR BT AT Bl g e L OF
TCH 22 A PR B BN S KGR 20 1 em ZEHEATE5HL . D)
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B T A 2H R0 ASE Y 20 B K 45 T [m] A5 A R A B ER K
H 3522 30 d.

1.2.2 Morris K#'E Morris KEERGEH—TH
#2150 cm i 50 cm [ BT Kt A1 A 3 kAR S
Br R GE A A, 920 Sk FOR U UK A2 mT AT R
Aar I - 2H R BRI 27 ) FCACRE 0T . L ZE P BEE B IR YT
30 d S5 5 L HT 6 d AT 8 BLMUAT 52 50 FF 45 2H K B4y
SIAE A DRRN IRV 6 e sk R, &
HAEZ 10 em K HE T 4 LR P& 8T K
I 2 cm, A K90 s WARHRENF- G, 0 i 525 % 5] 7
HEVH EIFEE 15 s, PR H kR R IIC Y 90 s,
WE 1 dJE. T MR ELR, KR a.ikadR
R SR T 55 BEE I T S G BR 22— A K A B N SRR
HFEAT 90 s BUTFUK , 10 58 A 2H KBRS 2o J - 5 Y IR
DL A5 44> S BR A5 BE AR R[]

1.2.3 FRAWE A7 RESRIE 0 10 % K4 A
45 2H R BT B AR, BB AR RRUIR RE ol L 4 °C i W R
F 2 000 r/min &0 20 min J5 I EHE® M T ELISA
SN TSN Kl N A Rl XY LR )R AR N
O MES  — Tk W R N A D EF R E
Bk o B E ST Sk G 55 TF A0 B PR A 100
mL T A A B ROk vh vk . T Sk RO JE — 0 i A 4 %%
2 WV 30 43 152 90 [ 28 J5 T 0 5 2H 24k 2 g £ 52
55 o3 — D HRGE Ty B R )2 2UE T — 80 C R AT
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L2.4 ALY R SIRT1.STATS &
IL-17 BRI AT R IE B 40 22 5 YRS v [
SE 14— 000 s 2 B BRI ST AR 2 7 13 ) 3 47 3 B, A
BRI B B Ry MR HEAT K IR B I
oA WA TR IEER 5 pm) . U R A
R eI 2 R RS B K S A ZE IR K . Bl S )
AR A MR R £ 9% vh W (pH6. 0) H E AT #1& & Bit i
(F52k 3 min KK 15 min) o JIERES SOG BUH L F5 M i
FRERZZ Rl F SRR 0 )5 FHZ8 TR /K Yk 3 Wk, eIl i) 22
K. B 3% 0t E AL S (GBI B D T T B s & T
TRV R T REEE 10 min, ZBEKYE 3
W R 5 min, BT 5 A F B H 30 min, PBS
ZEWORVE 3 L AR 5 min, TSN 5% BSA BT
37 CH A M 2 h, BUHJE AT B W
SIRT1.STAT3 8 IL-17 —$i (1 : 15004 CHEFH 16~
24 h, KYVIH A 37 CHRAE T 2 30 min, B H
PBS ¥k 3 ¥, &K 5 min, # T 50 Z 40 L F iR
IgG &L EH/N L IgG (1 ¢ 100) . B A 37 °C T4 vh i
H 2 h, BUHJE.PBS ¥k 3 WL AR 5 min, 38T J5 7 0
=HU(SABO),37 CHlATFE 1 h, Wk TEETRE
i DAB % @5 (HRP + A ¥ ¢ B ¥ = 1000 ¢ 50 :
500 XFEIK PPk U) R 2k N L B RS 6K J5
PR IS B . R A Tmage ] BSE11 400 1562 B 1%
BEOLE R At By SIRT1.STAT3 5 IL-17 E ¥4
9% B 1 200 R KSCRT - 57 440 R R L R B {8 /N 3 1 3R
TRBRGER L IR R B R D) 4 P SRk B
1.2.5 Western blot 4 SIRT1.STAT3 & IL-17
ByFIE B —80 °C UKAH VR A7 1 & 2H K RS I J BT
HYREAR L) 30 mg. A RIPA Z1# 3 Fl PMSF #E 47
HAZ R (RIPA + PMSF =99 : 1), 21 ZUBF B AL 78 43
W HAUS A 4 “CUKFERFE 1. 5~2 h, ffi Ho 78 50
R, BOPWMEE 4 °C,12 000 r/min, &> 30 min,
W, BCA R E A & i, HEA EHEZ MR
i F IR S B GE R =4 ¢ 1PN
H LR g AR, e iR A . RIS B AR A i o
Fit K/NAC E SDS-PAGE B . FAE G e $E 80 V
H K HL JK, 30 min J5 B E 110 V, 4k 22 # 3k 2 60
min, MR#EHEH Marker #5715 . 7 IR B 5 31 35 5 0 B
fEIEHUk, KB MEAEEE PVDF K L H 5%
WG Wk 2 e B A 2 h, TBST ¥ 3 Y. 41K 10 min,
& SIRT1,STAT3, 1L-17 5{ B-actin — ¥t (1 :
1000) .4 CokFHE® ., & 2 R 5, TBST % 3 K,
IR 10 min, W5 7 AR 2 000 B A% 00 19 1L 2 BT S Bk
/b Bl 1gG (1 £ 100001 h, TBST ¥ 3 . ECL
Tb2F B 5 . SR A Tmage J 20 M 405 JK E(H .
1.2.6 ELISA JEE TR0+ IL-17 ik ¥
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B2 R sl &a kxR H+ R+ SIRTL.STATS & 1L-17 % & [0 M 2 70 5k 3k 1 0

- s
pactin (D GHED GHD AN S @ oD

A
BTAA
B ok il C 2.0
@ 1.6 ﬂ?j -
3 ) 3 .07
¥, of At i
J‘: ) i E 1.24
E P b ] 4 E .
I .84 X a
5 = Sos) 2
= °
& 0.4 <
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PR A G 2 P WA YT 4 117 23 W i F R C P
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FIE S EE X VD K BRUAS )22 2] 2 A2 B8 1 52 i, A
Morris 7K 38 B 5256 1, SR T AR LLAH L . #5580 20 7E 25 1]
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77 [ Bsf A, DA T 58 UE T 3 AR )

HRATE SN A2 M R 1L 75 | A i 240 L Ak e P A5 4 1)
TR E MG R BRI sE R, RIER NS5 T
P2 RGN & A & R BE L O VD I & AL
iz —, R SCHERIRE . X VD /N B 5 PNAS W8T R
KB P TNF 1 IL-7 5 & B . IR sk 386 fim 4t 22 4
L TL- 10 i 3R 3K 7K s NF-.eB (5 48 5 K ) ik K
FRE S A 56 2 5 Wil B 1ML J5 1% 9 9 0 s 78 VD gh i A
R, CB2R 3£ M 8 20 71 i 6% Wl 20 R B M 78 10 AN 2
VD B 4242 B A A0 2 A B W ST IE
B, VD BRI AT = AR g0 I, AR B R v S R
i AH I bR A2 4 B B0 i L2 Y2 1 98 E R
P2 A R AL RN L AT & T —
RHNAT R AN A AR AL A, BL R ORE Ry 48 bR E AT
VD 2T, HA EEEER R X, HrA X
T RE 1 998 L IR 7 I BIE 5 v, R 2 e 4 P 7
Vg A5 b R R R O A, A R A
R B R E AN IX BB S T SR
AR IR R E S R R A E AT, W
A o SE R AN VD B ZE W & Kk R R i &5
Wi 5 Rz S T g, S BO B & T RE B AR ME A
SIRTI W45 R0 8h 7). A7 UE Hi 2% B (1 22 2 i m] R 5 5k
WoE SIRTL {5 %5 3 i T 33 5% VD 2 5 i #i 28 it
00, SIRTY 38 8 TA A 2 R E o 2 Ay o 22 9
R, an, 2 B 8 5 0% SIRT A 2808k 36 4
5T 10 S0 0L T R 28 4 E Ol i 2 S AR AB M Re-
IA/P65 [ Lys310 & HE, #l il NF-«B 0y 5% 5% i 1 ,
7T 0 1) 58 P 3 DR 2 3k L Wl /b B 2 e B 4 . STATS
VB 8715 40 i R 7375 S 1 41 2R T 9% I 7 1) o B2 e St
P 22— AT i 3E 5 48 i A G 1 3 DR 3R 5k, L9 mT
I ECEZE - I S 0 v el ) /N <! B U e
STAT3 & s IGhN, S 45 Ko 48 P 2 R i) 3R Gk R 5
ZUrhe 2 R K F IFN-y "l id JAK2/STAT3 fi i
LPS.TNF-a.I1L-1 851 i R AE LY, i Bt 98 K F 1L-
10 TL-4 A0 7] 38 5 322 38 5 00 1) 98 o S 00 /) ke o
FEFRWLSIRTL v %15 S STATS 2 Z BhAk . M B
RH GBS Rore A8 T4 G MBHIFIFES
LA SR 1 8 1 [ B B ARG /N BRURT N 2E Th17 40 i 43 1k
AT 8 TL-17 A, HoAE RAE W & A kb B — i 1
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SIRT1/STAT3 fF5HE KA 725 VD 51 M R A K
RN, ANSZEG SR A A e b2 g 0 2 Western blot ¥
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